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A ohysician's highest aim and duty should be to prevent disease 
rather than to cure it. He mst do all he can te advance Prevent~ 
ive Medicine,in order to maintahn the good name of the Professions 
Nor will this militate against his own interests,for heaith means 
ability to work and earn wagea,and in the majority of ¢ases the 
doctor will be better recompensed in a healthy comminity than in an 
unhealthy one. Note the g¢lose relation existing al] the way thro’ 
between Preventive Medicine and Social and Political Economy. 

To be successful a physician must know thoroughly three things: 
I. Health and its laws; how to obtain and preserve it.This implies 
a knowledge of Anatomy,Physiology and Chemistry: 2. Disease;its 
causes and nature. Disease is an entity and must be combatted with 
matter and force; 3. Therapeutic Agents,both preventive and cura=- 
tive. The workman mst know his tools,and one cannot fight disease 
with mere theories. 

What is Hygiene? The Art and Science that considers the Pre« 
servation and Promotion of Health and the Prevention of Disease. 
Health is perishable as well as attainable;but much can be done in 
the way ox preventing disease. From one-seventh to one-fourth of 
ail the deaths of the world are said to be due. to Tuberculosis. 

How many of these could be prevetiteé or postponed and how umech ili 
ness end misery avoided by a proper attention to eda ah and 
hygienic saws? 

Hygiene considers:~I, The Preservation and promotion of Heaith; 

2. Practical Disinfection,and the means of avoiding yerenese 

dizgeases; 

23, Adaptation of Diet to the cure of perversions of nutrition, 
Under one or the other of the above wili come the consideration of 
I. The Air we breathe; 2. The Water we drink,and 3, The Soiis and 
‘Surroundings of our communities; and at the same time the study of 
the means of recognizing, avoiding, correcting or removing Impuri-~ 
ties affecting any of these: 4. The recognition of Aduiterations or 
Deteriorations in Food; 5. The dangers of the abuse of Stimulantsor 
Narcotics; 6. The desirability of Chaste living; 7. Clothing and 
Shelter 

The scope of this Seience is too vast for one to go thoroughly 
over the entire ground in the time allotted,but,as it is the duty 
of the physician especially to know how to recognize and remove in- 
sanitary conditions wherever found, I will try to give the funda- 
mental laws of Hygiene as we now understand them,especially those 
most closely connected with a conscientious physician's duties and 
practice. Consequently,the scheme of the course will be somewhat as 
follows: The influence of Heredity as predisposing to the resist» 
ance ts ocr acquiring of certain diseases or diatheses; The Air:its- 
constituents and impurities;amount necessary for health;the moist~ 
uré in air and its effeet on health; Soil Air; Ventilation,natural 
and artificial,ineluding the heating of dwellings: etc.,ete-: Potable 
Water;its sources,purity or impurities;diseases produced or &ggeake 
ated by the use of impure water;the filtration,preservatior- and 
chemical treatment of water; Chemical Analysis; Disposal of Sewage; 
Plumbing;traps,drains,etce.; Dietetics; Clothing; Bathing; The rela~ 
tionship of Microorganisms to disease,and place of Bacteriology in 
Hygiene; Ptomaines and Leucomaines,and how they affeet health; etec 

2% 28 3n ART to preserve health, though the SCIENCE telis how to «. 
G2 #06. Commagn sense must be freely used in the atudy cf Hygiene. 
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Hippocrates gave the following as summing up the knowledge of 
his day in Hygiene: Air,Aliment,Exerecise and Rest,Sleep and Wake~ 
fulness ,Repietion and Evacuation gand the Passions and Affections of 
the Mind» 

Parkes says; "Taking the .word © ‘Hygiene? = 37 its largest cense,it 
signifies rules for the perfect culture of mind and body» It is im 
possible to dissociate the two. The body is affected by every ment~ 
al or moral action;the mind is profoundly influenced by bodily con~ 
ditions: for a perfect system of hygiene we must train the body,the 
intellect and the moral faculties in a perfect and balanced order." 
"The human being mist be considered: Ist.,In relation io the natur~ 
al conditions which surround him; 2nd.,In his social and corporate 
relations,as a member of a community,subject to social and politics 
al influences; 3d-,iIn his capacity as an independent being,having 
within himself sources of action,in thoughts,feelings ,desires ners 
sonal habits ,all of — affect health,and which require seif-reg= 


ulation and control? *Such a work would,if Followed, aimost chanze 
the face of the world.* 
Hygiene is net vet an exact science. It is on a firmer besis in 


Europe than in America,but jt has grained a footing here and i 
idly attracting popular notice and attention. Many of its fasts and 
lays are vet to be diseovered,and these are to be looked Yor espec 
jally in the domain,.of Bacteriology,in the Prevention cf dicease 
and in the chemistry of Animal Alkaloids - 

HYGIENE of SWUNANT UFPE. ~ To do work with the greatest offi~ 
ciency and to obtain the best results therefrom it is important to 
keep in the best mental and physical condition,tc have “mens sana 
in sano corpore.* Hints to this mmd are suggested as follows:—- 

Make a systematic division of the day;have something for each 
particular hour. Rest by changing work from one subject to another. 
Give at least twe hours for meals and eight for sleeping.Make sure 
of getting as good and wholesome food as possible:efficient and 
satisfactory work requires a sufficient supply of good food to sup= 
ply the necessary amount of force,nervous,mental and physical. 
However ,keep the diet simple and light and avoid whatever you know 
does not agree with your Be temperate and continent. Have the work 
room properly heated,but not too warm;the sleeping-room cool. Rest 
often for a few seconds or moments at a time. Learn to relax and to 
put all thoughts of your work cut of your mind at the time set |. 
apart for rest and recreation. To take a short nap of five or ten 
minutes in the middle of the day or before beginning night work is 
‘often beneficial. The habit or faculty of sleeping or awakening at 
will is a valuable one,especially for a physician. Keep body and 
‘clothing clean that the skin may be in the best possible condition 
and the work of the kidneys be lessened. A cool sponge bath in the 
morning is often beneficial,not only for its cleansing,but also for 
its ionis effects:at night it may help to promote good resi and 
Sleep. Be regular 6s to the time for evacuating the bowels.as well 
as to the hours for meals and sleep. Keep in a sort of haif-trein~ 
ing,as it were. Take time for proper physical exercise,and take it 
regularly and in the open air,if possible. Have a walk out of doors 
at least cnce a daye Have a thorough physical examination made be» 
fore taking up any severe special exercise. Rest completely en Sun 
@ay from ail routine work,not only on:moral grounds,but because the 
work will then be less likely to become monotonous and distasteful, 
‘and becausc more will be accomplished in the erde 


LECTURE II. Se 


EXERCISE. Is generally considered to meam simply the action of 
the Vhluntary Muscles, But Exercise has a Wider meanings Every 
organ in the body is capable of being exercised,and if not properly 
exercised an abnormal state will ensue. Defitiency in exercise 
favors a lack of nutrition,wasting in size and eventually degenera~ 
tion of tissueitoo much exercise favors hypertrophy and even tissue 
degeneration. Every organ has its own egpecial stimlus; if this 
be normal in amount and character,we have healthe The trained use 
of an organ makes it more effective for its purpose. Must give some. 
thought to the other organs besides the mscles,but shall: devote | 
most time to the consideration of muscular action, 

Proper muscular exercise is highly berieficial and in the end ac» 
tually necessary to the proper performance of function in other or 
gans. Physical exercise is consistent with and necessary to health. 
"Live is Organization in Action." 

Proper exercise makes muscles harder,larger and they respond more 
quiskly to the will. Over-exercise,too prolonged exertion or lack 
of sufficient rest interferes with nutrition,and causes wasting, 
softening and loss of force. During muscular action, (contraction, ) 
there is a conversion of potential energy into motion,a call for 
more food,an increased demand and consumption of oxygen and an in~ 
creased production and elimination of carbon dioxide and waste mat~ 
terse This increased demand for 0 and elimination of CO, necessi+ 
tates increasec.action of the respiratory organs,the lungs. 

In this fact lies the greatest advantage of physical exercise.The 
respiration is increased in frequency and depth,the lungs expanded, 
the air vesicles fliushed out and refilled with each inspiration and 
expiration. Doubtless Many sases of pulmonary tuberculosis or con- 
sumption could be prevented or cured if only people could be taught 
to breathe properly and take proper exercise. Rarely find the lungs 
fully expanded except in the out of door worker or athlete. 

Conversely, if any severe exercise is to be undertaken or a 
gourse of training begun, especial care mist be had to increase the 
dung capacity: A man walking at the rate of four miles per hour in~ 
spires five times as mich air as when reclining at rest. The aver= 
age amount of air inspired at rest is,for an adult,480 cu-ineper 
minute. Or,as Pettenkofer shows,a man on a day of rest absorbs 25. 
oZ0 Of 0 and throws off 52 oz. CO, and 29 oZe water;on a day of 
‘work he absorbs 3526 oZ. 0 and throws off 45 oZ. CQ, and 72 oZ-H,0c 
In other words,the elimination of pure carbon on a workday is more 
than three-fourths of a pound. 

Muscular exercise is necessary,then,for the proper elimination of 
waste carbon from the body,and if exercise be neglected the carbon 
in the food;icee,the starches and fats,mst be lessened,or the C 
will accumilate in the system. Moreover, as much CO, is produced in 
the mscles,and as their action is checked or lessened if it is not 
carried off by the blood and eliminated by the lungs,it follows 
that during exercise there should be nothing to impede the action 
of the chest and lungs or the circulation. Consequently,all tight= 
nees of clothing should be avoided,especially about the chest. 

After exercise an increased amount of carbonaceofs food and of 
water must be suppliec co replenish the system for what has been 
eliminated. The increase of carbon is best given in the form of fat 
rather than the carbohydrates,and of all fluids,water is probably 
in-ordinary cases the best to use in training. Alcohol is harmful. 


4s 
because £8 lessens the sxcretion sof CO, from tho Lungs and because 
it benumbs or deadens the nerves and willl,and ss every veluntarr 
impulew must originate in ths brain,anything that interferes rith 
the commnication between it and the muscles mist lessen the prompt- 
ness with which they respond and the consequent efficacy of their 
work. The use of a small amount of malt liquor or wine may not be 
harmful,but the decision should be left with the trainer or some 
one else than the person whe i# to use ite — 

Inasmuch as the amount of CO. and other waste matters thrown off 
during exercise is 80 very much increased,a much larger amount of 
pure air is necessary and alt. enclosed rooms and buildings wherein 
exercise is to be taken must be well ventilated, 

By exercise the action of the heart is inereased in force and fre~ 
quency,the pulse is full and strong if the work be not too excess= 
ive or sudden,and the flow of blood and other fluids is increased 
throughout the whole body. As long as the heart is not overtaxed — 
the pulse beats are regular and even,though suddenly inereased ex 
ertion may make the rete very rapid. Ordinary exercise increases 
the rate from IO to #C beats per minute. Excessive exercise leads 
to palpitation and hypertrophy of the heart,(one reason why any 
training should be under a competent trainer,)but on the other hand 
defiviext. exercise leads to a weakening of the heart~-action,and 
probably to dilatation and fatty degeneration. If at the beginning 
of a new sxercise the heart-action becomes irregular,rest should be 
taken anc the exercise then begun in a more gradual way. 

Exereise greatly insreases the amount 6f prrspiration from the 
skin. This perspiration contains water,salt and considerable waste 
matter. The syaporation cf the water tends to keep the body cooi, 
but there iw not much danger of chilling. the body during exersise 
on account of the great heat production. As soon as work is stopped 
heat production is smeckea,the body sools off rapidly and there is 
danger of chilling uniess more ciothing be added. Flannel is best 
for this,because it is a non-conductor of heat and prevents too ra~ 
pid cooling of the body. Keep the skin ¢iean so that the sweat 
glands may be anobstrueted in the performance of their functionss 

Exercise increases the appetite,partly because of the increased 
demand of the muscles for food,and partly on ascount of the increas 
ed eireulation of the biood 4 hauls the liver and vessels of the 
alimentary tract,this sausing a more perfect digestion of foods 

Froper preload exercice Savors a symmetrical brain development, 
as exercise of the functions. of the centers governing the action of 
the muscles must favor the grewth and Gevelopment of those centerse 
"Hand culture,apart from its value per se,is a means toward more 
perfect brain culture.* 

The aim of training should be to increase the capacity of the 
lungs and the breathing power,to make the muscles more powerful, . 
more responsive to the will and their tapacity for endurance g.cat= 
er,and to lessen the amount of fat. Systematic exercise helps one 
to rasist disease,besause by it waste matters are carried off,pores 
giands srd.organs are kept aetive,and heaithy ami active tissues 
taks the place cf weak and slageian ones o 

Fatigue is due to sack «f eonmtractile material in the mscles to. 
continue work,to the exhaustion of nerve force and motor impulses 
from te brain,and to aseumulation of waste. products in the musclee 
Active exercise ig that beeught about by one’s own movements;Pas= 
sive ,thatprocused by something outside of or collateral to one’s - 
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if-exersise bs taken too #00n before mala, either. the stomach by 
egiiing ths bisea from the ¢xhausied mascles will prevent their 
preper eg Sora Gi wect,or the massiea calling the blood from the 
stomach wili prevent the proper formation of the gagtrie juice when 


feod is introduced. if exsreiac be taken tco soon after eating, it 
is apt to prevent the flow of blocd to the stomach and formation of - 
gastric juics,cr by forcing the contents of the stamach into the in» 
testines before gastric digesticn is completed,ami before the food 
has reached a condition in which the intesines can make use of it, 
to cause intestinal irritation and indigestion. 

It is hard to determine how mich exercise any given person ought 
to take,as the personal equation varies so. The average healthy may 
cught to ¢ake the equivalent of I50 foot-tons daily. The work of - 
walking on a level at the rate of 3 miles per hrois said tobe equal 
to that of raising If20 of the body-weight through the distance 
Waixed. According to thig,a-man of $5¢ ibs. in walking one miie 
does work equal to I7.67 foot=tons,and he would have +o do work e~ 
quivalent to walking 9 miles at the above rate to get the proper 
emount of Gally exersises 

HEREOE TY o the tremsmission to oeffap trou parent or ancege 
ter of & trnit,type,tenparament cr characteriatic or predisposition 
Which has a governing or influencing effect upon the growth or na~ 
ture cY that offsprings The’ transmitted impression may bo eltiher 

or good or evile As Sanitarians we mus¢ do all we can to hsye only 
beneficial or elevating characteristicz transmitted and those of.. 
haraf:1 tendency checked or blotted out. Easier to maintain health 
in thie,az in cther ways than it is to restcre it. A man witha 
good constitution resists dissase better than one without,and.to. . 
produce healthy children not prone to disease both parents mast... - 
have good constitutions and should take great care not to weaken .. 
them by excesses of any kind,nor,as far as possible,by any chronic 
“disease. No great nation has ever been destroyed until its people 
first neglected the laws of Hygiene ,Heredity and Sociology. 

We must use all our influence to blot out and prevent the trans~ 
mission of harmful influences and hereditary diseases to the coming 
generations. The Family is the foundation of the State. The basis 
of the F amily is man’s instinetive desire to protect his wife and 
offspring. Society is but a congregation of men for the purpose of 
acquiring more power and comforts through cooperation. Society thei. 
has the right to make men understand that they mst care for the - 
heaith of future generations:the State to enact just laws looking 
te’ the prevention of transmission of infirmities. 

Children of parents that have been conscientious followers of Na~ 
ture’s laws haye a better chance for health all through their lives. 
Distinguishing characteristics are more art to be transmitted in 

the ¢arly married life of POPSOER .HeReune their organs and vital 
forses sre then more vigorous. But if a eouple marry young and be~ 
fore their own organs are fully developed,their elder children are 
mors apt to be deficient than the younger ones. In this climate 

the proper age for marriage is eonsidersd to he about 24 or 25 for 
men,ani I9 or 26 for women,though this mast. vary. with the etate of.. 
Geveles oment of the parties soncerned. Usually before the ages given 
develovment is not completed in this climate and the whele organism 
is in a transition states The use of any organ befere it has attains 
ed complete development is apt to cause exhaustion or even degen~ 


eration of that organ.and children develoered in imemture sexual 
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aged persons may have healthier ehildren than thess who have morri= 
ed too early or heave worn themselves cut by exseesess 

In features .constitution,senmss organs and ahsepe of head the ehild 
is most apt to resemble the fatherj;in the ahape of the bedy and the 
formation of internal organs ,the Sots The character and mental 
qualities may come from either parent or both. 

Marriage favore longevity in the male,and possibly ailmest #3 much 
so in the femple,in these days of antiseptis midwitery > : 

Hereditary influences are generally transmitted directly trom pa» 
rent to ehild,but occasionally we find a sessation of 2 eharaster: 
isti¢e or predispositéon for one or more geverations and then a re~ 
currense. To this peculiarity we give the term~Atavism. 

The most important hereditary or transmissible ciseasea ares= 
Syphilis ,Consumption,Serofula ,Cancer,Gout certain skin Giseases yim 
Bsan*tyv various é6riminai tendencies ,Mpilepey, Hysteria ,otes What may: 
appzer to oe an inherited digease may not be so,but the ciseage way 
have been produced by the same em’ironments or morbid sauces Beat 
predused or favered the @isease in the parent. Bven here there may 
hayes bsen a trananétted predisposition to the acquiring ex the dise 

A discase may be truly congenital transmitied direstiy (QasSoo 
from parent to childjor there may be a 2 beatcdicoomelaen ry predisposi- 
tion to it,making the child more susceytiois to exeiting sanuses » 
The physician mst guard against the ‘irate miasian of such dissas 
and mist combat any symptoms of them as soon as didceversd an th 
chiid. Must put the child at once under the moat favorabis hygie nic 
surroundings. In many cases early interference wilt sdaunbt Sein rach 
good,and the disease may be entirely averted. This is especially 
true of the tuberculous predisposition. Can also do mush by pre» 
venting production on the part of those unfit to bear offspring,and 
by fighting causes and their effeets in the individual, especially 
at the age or time when these have the greatest force. 

Dr «Billings says; "I. No marriage should occur between persons 
having the same hereditary tendency to disease;and this is especi» 
ally important in marriages between relatives. 2. A giri should not 
marry in this climate under the age of twenty. 3. A verson affected 
with hereditary or well-marked constitutional syphilic,or having a 
strong consumptive taint,or es to mental unsoundness ,.shouid 
not m@rry at all.® 
- Infirmities which do not tena to the devensraévion of offspring 
are not good reasons alone for forbidding marriage. A man should 
not marry & woman advanced in life,nor one feeble,very delisate or 
deformed,especially as regards the chest or pelvic. hysteria,son- 
vulsions and epilepsy due to organic disease should prevent a woman 
from marrying,though some women very nervous and exien hysterical 
are mith benefitted by marriage and have healthy children. 

The eyes of children whose parents have defective eyesight should 
be examined before putting them in school or at any work requiring 
continued nee of the eyes and glasses furnished tf necessary- 

- Marriage between relatives is roprehensibie,the danger ineressing 
with the nearness of relationship. The strong or advantageous ahare 
acteristics ‘do not seem to be transmitted with the samo readiness 
as are the faults or weaknesses» ag Ee : 
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ATRs One of the most important resuivs of physical exercise is 
the increase in depth and frequency of respirations Normal respira~ . 
tion is dependent upon four conditions: I. Healthy lungs; 2. Suf= 
ficient power in muscles of respiration; 3. Sufficient. nerve force 
and- healthy nerves to transmit impulses to the respiratory muscles; 
4. PURE AIR. Will consider this last requisite for the present. 

The composition of the atmosphere throughout the Earth is remark- 
ably uniform. Is practically always the same everywhere,provided no 
obstacle be interposed to the action of those natural forces by 
which this uniformity is maintainede The atmosphere is practically 
about forty miles in depth,and its preasyrs on the human body ik 
equivalent to about fourteen tons. | 

The composition of the air in its purest State is about as follow 
Oxygen,~20.96%, Nitrogen,-79%,Carbon Dioxide ,-0.04%,an amount of 
Aqueous Vapor varying with the temperatvre,a trace of Ammonia,and a 
variable amount of Ozone,Organic Matter,Sodium salts,etc. 

The mixture is a mechanionl. not a shemical one,and there are al-x 
ways some slight changes takine place in the Diaoaré Lon of the ab= 
ove constituents. The mixture is maintained in its uniformity by 
the Diffusion of Gases,the law of which is that"a gas expands into 
& space in which there is another gas as freely and rapidly as if 
there were a vacuum." This force is continually operating,but inay 
be facilitated by air currents or the application of heat. When a 
gas is thus diffused it will not separate under ordinary circum 
stances. 

Oxygen is the most important of the above constituents. It sup». 
ports all animal life,oxidizes ,destroys and renders harmless organ= 
ic impurities,and by oxidizing the food and oxygenating the blood: 
in the lungs and tissues produces heat and energy,the sources of. . 
ell our motions. In man the greatest limit of life without air or 
0 is about 34&I/2 mimtes. If the supply of O 4s cut off and the. 
oxygenation of the blood in the lungs prevented,we have checking of 
the pulmonary circulation and an accumulation of the blood in the . 
veins,then an excitation of the pulmonary nerves,motor impulses 
from the brain to the respiratory muscles and a struggle by these 
-muscles to introduce air;then an overwhelming of the nerve centers 
by the carbon- and waste-laden blood,loss of action,insensibility 
and death, Nitrogen seems to be present to act simply as a dilu- 
ent and to prevent the too rapid action of the Oxygen. 

The Carbon Dioxide present in pure air is of no direct use to an~ 
imal life,but is essential to the support of vegetable life,furnish- 
ing the danbet that goes to make up the carbohydrates,which is,next 
to water,the largest constituent of plants. The proportion of C® 
in pure air varies somewhat from time to time,owing to changing 
conditions. It is washed out of the air by rain and there is less 
after a heavy storm; plants absorb it by day and give it off at 
night,the strata of air nearest the ground receive it from the soil 
air,etc. Though heavier than the air it is evenly distributed thro’ 
it by the foree of diffusion. The proportion in pure air varices 
from .03% to .08%,but we can take the average to be .04%. However, © 
in making any delicate tests always determine. the proportion in the 
out-door air at that particular time. The amount of Aqueous Vapor 
varies constantly because the factors governing it,condensation and 
evaporation,are constantly in action. There is probably never a 
perfectly dry air except artificially;and precipitation occurs at 
the moment ot Sbehftete saturations | 
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In all normal air there is at least a trace of Ammonia,4a small 
amount of Ozone,somse of thé salts of Sodium,éspeciaily near the 
Oc%an,and a trace of Organic Matter, This last is part of the anis 
mal and vegetable debris of the Earth: when it rises above 3 trace 
it is to be treated as an inpurity., 

The impurities to be found in air and that have a deleterious in- 
fluence upon health are I. Suspended substances; 2. Gaseous substane 
ces;or 3, Those produced by respirgtion,combustion,decomposition, 
ete. Minute particles of almost every substance known are constant~ 
ly being thrown off into the air;and it is only the ¢constant action 
of Nature's purifying powers that keeps the proporticn within the 
limits of safety for the human race. Solid particles ,lifted up by 
the winds,fall to the earth again or,if organic,are oxidized and de= 
composed by the 0 and ozone. The gases are diluted and diffused so 
as to be no longer harmful,or are decomposed,or are washed back to 
the earth by the rain and snow, The great excess of C05 is kent 
within bounds by the action of the vegetable world, The most ip Ore 
tant suspended matters are sand and dust ,soot ,pollen,microorganisms 
of all kinds,particles of food,clothing,etc, These may do harm by 
clogging up the air vesicles of the lungs and interfering thus with 
respiration,by their irritant action upon the respiratory passazes, 
by being in themselves poisonous or hostile to the system,or in the 
case of microorganisms,by the power they have in the Negation or 
disease, These disease germs may lodge in the respiratory tract to 
do their harm,or may be swallowed and set up diseases that affes’ 
the alimentary tract primarily,as in cases of Typhoid Fever or Chvi> 
era, We must make a distinction as to whether these solid impuri& 
ties are found in out-door-air or in enclosed spaces,and if in th 
latter,whether in healthy dwellings, in sick-rooms or hospitaic,or 
in. workshops and factories, Out of doors dust,sand,soot.,dirt from 
dwellings and the remains of plant and animal life will predominate 
in-doors the particles will be limited in variety but not in inp crt 
enee, Among them will be epithelium,round and possibly pus cells, 
hair,particles of clothing,upholstery,furniture,etc., You may also 
here find arsenical or other poisonous dust from wall-paper or 
paint. Tn hospitals you will probably find pus cells,spores end my 
celia of skin diseases, bacteria and disease germs. Millis ,factories 
and mines have their special atmospheres filled with particles pe~ 
culiar to the materials or occupation and which have a marked etm. - 
fect in most cases on the health of the workers. 

The gaseofis impurities of most importance are CQ ,whenever it ax 
ceeds «05%, carbon monoxide,sulphur dioxide,sulphuric ,hydrochloris 
and nitric acids ,hydrogen sulphide, ammonia and its sulphide,pecuiis 
ar gases from sewer air and organic vapors from decomposing animal — 
and vegetable matter. It will be best to consider them with the im 
purities produced by the processes of respiration,c combustion,etee 

An adult man gives off from I2 to I4 cu.ft. of C05 in 24 hrs.whe 
at rest and according to his size;- women and children in proportim. 
Pettenkofer estimates the average man,not doing excessive werk,as 
giving off 0.7 cusft. per hoarse In addition to this there Dusses 
off from the lungs and skin of each person every day fron. 30 to 40 
ounces. of water and much organic matter,either in she form of epi-= 
thelial end other celis,or of organic vapor in combination with wa=— 
ter. The average amount of CO. per person given off in a mixed age. 
semb lage is 0.6 cueft. per hr® The organic matter cxidizes put slows 
ly,even in a plentiful supply of fresh air,and contains N.as is ae 
shown by its yielding NH, upon combustions It has a bad cdor and is 
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this organic matter that gives the close or ron] sme™! to rooms 
that have been occupied for a lone time without prover ventilation, 
and it is in this that the danger cf respired air lias sand not in 
the CO, given off by the lungs,as many erronesigly supposed 
_ However ,aithougn the OO» is net the harcthil siement in reepired 
air,it has been found that in heatthy persons it maintains alimest a 
fixed ratio to the amount of this poisonous organic matter. and as 
it is very difficult to estimate the exact amount of this organic 
matter,while the amount ef C05 can be estimated quickly and with 
reasonable accuracy,we thus take the D0. present in the etr,in exe 
eess of that at the same time present in the external eir,as a 
measure of the orgamic impurity of the air and as an index of the 
quality of the air itself. For instance,the odor of organic matter 
is just noticeable when the total COo in the air reashes .03%,and 
the air is close and almost foul. when the COp equals Ik. This rale 
does not hold good, however ,when C05 is being added to the sir from. 
other sources than the lungs,vior in the sick~room,for in this iat= 
ter case the amount of organics matter thrown off by the patient is 
out cf aii proportion to the 095,0¢th 8 regards quantity and of» 
fensiveness o ; : 

- The more important of the impurities given to the air by caxbus~ 
tion are C,005,00,S »505,HoSU4, and (NHyjo5. In the combustion of 
coal a2 smail amount of sarbon is given off in the form of fine tar- 
ry particles,but on aceount of its weight it is only found in the 
lower strata of the air. It is always abundant in the air ef cities. 

The CUo and S05 from combustion render the air of towns acid,tho! 
this acidity may be increased by the presence of chemical workse 

Tne amount of CO and C05 produced depends upon the perfection of 
combustion. Partially burned illuminating gas gives about 7% of CO 
and 5% or 6% CO.together with some 305 and NHz3 Water gas gives 
more CO. in the open air these are reoigly diluted and carried off; 
but in ¢losed rcoms the gir is socn rendered imoure when large quan- 
tities of gas are burned and the health of the ceeunpants is affeci= 
ed if they sperd omech time thereins _ eee 

What is commer mnonly called sewer-gas is cut a mixture or cone above : 
gases together with a large amount of organic matter and the volas 
tile prodvets cf animal and vegetable decemiosttiom: it yaries mach 
in composition,owing to the condition of the sewer,kind of ‘aatter 
received,amount of surplus water,esteo The air trom a closed cess=— 
pool may be extremely foul end poisonous; that from a preperly con» 
structed sewer may be even freer than the outgide air from G09 ,t¢ho! 
the organics matter will be in excess. Bacteria are always present 
in varying numbers,with always the possibility. of somes of them be» 
ing the germs of specific diseases though fresh sewage is not 80 
likely to contaminate the air as that in which decomposition has 
commenced When this air from sewers or cesa-pools escapes into the 
outer air it is rapidly diluted beyond any power for harm,but if it 
gains access tc closed rooms or dwellings without proper ventila~ 
tion,even though it contain no disease serms,its effect on the 
health of the inmates is depressing and decidedly pads == 

There is no direct evidence that the air from cemeter.es,soap face 
tories ,bone yards , etc. is really harmful to health, ice aii such 
places should be under the control of proper aixthorities 

The air of mines is apt to be: bad from the gases diem: Chins +i 
the rock and those of blasting agents ,and from products of respira-~ 
tion. The air in the holds of ships is apt to be foul swing to the 
Blight opportunity for changing it and the charseter of the cargod 
Care must be had that it does not affect passengers or drewe 
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“Disescsscaused by impure air. If the human system be exposed 
for miy goneiderabie Length of time to conditions of impurity or 
deterioration in the air,water or Yood,a marked falling off in the 
health is the resultj;and this in spite ov the power of Accomodation 
whieh it has of acsusioming iteelf by habit to withstand influences 
which in one unaccustomed to them would soon produce serious res= 
ults. But impure air will always undermine health and make the body 
less abie to withstand disease,even if it do nothing else. 

The digeases eaused by the solid impurities in the atmosphere al~ 
most all,with the po@sibie exception of the bacterla~produced ones, 
are such as affect the respiratory organs and passages. Much de~ 
pends on the physical character of the dust or solid impurities as 
regards the harm that is done. Soft particles and those with edg- 
es sincoth and rounded,like ‘scot and coal dust, may do nothing mere 
than ciog up the air-vesicles and finer bronchial tubes,and in that 
way diminish the area of lung~tissue exposed to the inspired air. 
With most of us this is of little account if pains be taken to de- 
velop the full capagity of the chest. But where the air is heavily 
charged with such dust it has a real effect on the health and dura~ 
tion of lite. "The 300000 miners in England break down as a class 
prematurely from Bronchitis and Pneumonia caused by the atmosphere 
in wnieh they live. The oniy exception is among these who work in 
well-ventilated mines.” But of all miners,those mining coal are 
least subject to Phthisis,though prone to Bronchitis and Pneumonia, 
while the miners of those metais of which the particles of dust are 
sharp and angular are most of all subject to Phthisis and the morte 
ality auong them from this cause alone is enormous. Among Cornish - 
tin minersSc% are eonsumptive,while among coail-miners but few cases 

of true Tubereuiosis are to es found. So aiso in occupations where 

sharp partisies oi meta .thrown off intc the air. Offile~ and 
needico-makers over 80% es consumptive ,and of flint and glass-cut- 
ters and pclishers and grindstone-makers from 80% to 90%. A mixture 
of mineral and metallic dust seems to be more dangerous than metal~ 
Lic dust alone. So with other ovsupations where there is mach irri~ 
tating dust fleating in the air. is the mortality high, Among cottor 
and flax dressers the consumptives number 60% of ail sick,and in 
cotton fastories the mortaiity is high. Workers in poiscnous 
metais,as lead,arsenit,etc.,are subject to those poisons and the 
symptoms produced by them,with a correspondingly increased mortali~ 

Among the @iseases that may be caused by the inhalation (ty > 
oy swallowing of specific bacteria(disease germs; floating in the 
air are Erysipelas, Measles,Scarlet Fever,Diphtheria,Whcoping Cough 
Infectious Pneumonia,Tuberculous Phthisis and probabiy Epidemic In= 
fluenza. So aiso the germs of Cholera,Typhoid Fever and Yellow Fev~ 
er may find their way into the system in this manner,though they 
are usually taken in in the drinking water. The poison of Malaria 
is also most probably a minute organism,is undoubtedly to be found ~ 
in the air ard may be carried long distances by the winds. Again. 
the pollen of plants is now thought to have mich to do with the 
causation of such diseases as Haye and Rosé-Fevere 

4n insrease of COg in the air from other sources than respira~ 
thw @ad combustion seems to have no appreciable effect on the sys~ 
tem till it reaches about2%,when in some persons severe headaches 
are produced. Dr.Angus Smith found that 3% caused slowing of heart. 
action, feebleness of pulse,quickening of respiration,ets., though 
Gther observers have not noticed the same symptoms. Parkes says 
that the gas is fatal when above 5% or 10%,and yet it is stated 
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wed—that air containing 30% of sie a Deen Used BG Sri gry NET Cen 
ic,buv here ordinary Bir oust have beer doors. at the same eae 
thus correspondangiy reducing the pieperthze. inimsis san atari a - 
high percentage of Cvo,provided the nebeentacs of 0 be alse insreas. 
ed. Have no evidence of cases of chronic poisoning by (G05, though 
"the presence of a very large aount of COo in the air may lessen 
its elimination from the lungs,and thus retain the gas in the block 
and in time possibiy produce serious alterations in butritiones? 
It is probable that the gas will prove fatal in quantities of I0¢ 
or more if breathed for any considerable length of time,though thig 
is not definitely proven. In cases of poisoning by this gas there 
is an almost inmediate loss of muscular power;but when a person ov~ 
ercome by it when brought into an atmosphere of pure air recovers 
rapidly and,in most cases,completely. The case is different in poi 
soning by CO. Less than one~half per cent has caused poisonous symp 
toms and more than I% or 2% is quickly fatal to animals. Recovery 
from its its effects is siow and uncertain,sbecause the CO unites 
with the Haemaglobin of the red blood corpuseles,forming a fixed 
compound and reriering them no longer able to act as oxygen carri- 
ers to the tissues;while the union of CO, is always a loose one 
easily destroyed as soon as a fresh supply of 0 is furnished. The 
Symptoms of CO poisoning are feebleness ,oppressed breathing, tremh- 
lings and inability to swaiiow.: The blood and muscies are made bril= 
liant red by CO,darkened by CO,. Bernard says that a mixture of 
the two gases is more destructive than either separately. 

The symptoms caused by coal gas,a mixture of H,0O0,H 9 and sardurm 
etted hydrogen,are,when mixed with a large sroposertn of air,giddi- 
ness,headache, nausea with vomiting,conrusion of intellect.ioss of 
gGneciouadnes’ general weakness and depression,partiai paraiysia,con 
vulsions and the usuai symptoms of asphyxia." SO, ana HS are fatal 
to life,the latter when in a concentrated state,but they are irritae- 
ting and thus give warning of their presence, and so are not apt to 
cause serious results. Animals are affected by small proportions 
H,S;men can accustom themselves to larger percentages of it. Contain. 
wed exposure to it is liable to give rise to vertigo,headaches ,siow 
and weak pulse,sweatings and loss of strength. 

The impurities of respired air are C0p,aqueous vapor and iryatic 
matter. If these accumulate in air above a certain peresntage,ali 
breathing that air will be more or less affected and some will. have 
headaches ,heaviness ,physical and mental torpor,quickened pulse,iess 
of appetite and nausea,thirst,etc. If these impurities be corecsritra~s 
ted,serious and even fatal results will ensue,as in the case ox the 
Black Hole of Caleutta,the steamer Londonderry ,etec. Even if the per 
centage be not great, if breathed for a long time or habituslly .i¢ 
causes pallior,loss of appetite,decline in strengih,interference in 
the aeration and nutrition of the blood,glandular enlargements and 
an increase in pulmonary affections. It is the most important pre~ 
disposing factor in the causation of Phthisis,even though usually: 
re-enforced by lack of exercise,improper food,over~work,improper 
bodily position,ete. The decrease in mortality from this disvase 
has been wonderful in prisons ,factories,barracks,etc. whers good 
ventilation has replaced bad. Have also much reason to belisve that. 
Bronchitis and Pneumonia are much favored by a -respired-air that is 
impure. Lastly,it-.is almost certain that sfich an atmosphere eauces 
a more rapid sprew of contagious diseases;the disease germs either 
accumulating in the air,or it favoring thei: growth and muitiplica= 
tion,or such air rendering the syetem less resistant to disease,or 
all throes acting torether, This fa especially true in sick-rooms o 
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In sick-roome the air is liable to become men, Penetre tharin 
ordinary rooms and the necessity for good ventilation is therefore 
greatere Without ventilation diseases wild be more severe and con 
valescence more prolonged. | 

It is difficult to determine the CXAY b quantity ef solid impur~ 
“ities mm the air at, any given time,but we may readily determine 
their character and be able to ‘see as to their influence fer evil. 
To make a qualitative examination for suspended matters, czaw the 
air through a U-tube packed in ice: this will condense AG moisture 
of the air on its interior? ‘which will arrest a large proportion of 
the solid impurities. The water can then be poured out of the tube, 
the sediment allowed to settle and then examined under the micro~ 
scopes To have some idea of the percentage of these solids in the 
air it is necessary to have some means of measuring the quantity of 
air drawn through the tube. A better way yet will be to draw the 
measured quantity of air through a few cecs ofpurse distilled and 
filtered water,and then to evaporate the water to dryness over a 
water bath. The dry residue will consist of the solid impurities of 
the air together with a little organic. matter held in solution by 
the aqueous vapor of the air. The part that remains of this residue 
after heating it to redness represents the inorganic portion of the 
suspended matters;that which is lost,the organic portion plus the 
dissolved organic matter of the aqueous vapor. In measuring air it 
may be well to remember that 1000 fluid ounces equal £755 cubic in~ 
ches,and that this is almost equivalent to one cubic foot or 1728 
cubie inches.The slight difference may often be neglected in any 
rough calculations >» 

To make a bacteriological examination of the air expose for a 
short time shallow dishes filled with nutrient gelatine;then cover 
with sterilized covers and set. aside for a day or twoofhe living 
organisms falling on the gelatine rapidly multiply and form charac 
teristic coionies which may be examined macroscopicaliy and micron 
peopically from time to time. Of course,the gelatine must be steri- 
lized before making the “exposure $ For eollecting the dust and bac» 
teria for immediate microscopical examination ,especially in public 
places,the apparatus devised by Dr.Dixon is especially well adapted. 

The organic impurity existing as vapor @n the air is determined 
by drawing a givea amount of air through distilled and filtered wa~ 
_ ter and then testing as for organic matter in water. But as the C65 

present is usually a good | index of the. quantity of organic matter, 
we generally test for the CO, as being the easier and readier meth~ 
ode One of the best methods is that sugfested by Pettenkofer ,which 
consists of shaking a given quantity of lime-or baryta~water ina 
large jar of known capacity filled with the air to be examinedeThe 
degree of alkalinity of the lime~or baryta~-water is determined both 
before and after the experiment by means of a standard oxalic acié | 
solution, the difference in alkalinity denoting the amount of COp in 
the air in the jar and which went to neutralize the alkaline lime~« 
or baryta~water o A quicker method,and one accurate enough for all 
hygienic purposes is Rosenthal's. It consists in slowly drawing the 
air through a milli-normal solution of Sodium Carbonate faintly 
colored with a little Phenol Phthaleine,and then measuring the air 
thus drawn through. A given quantity of the soda solution requires 
exactly a certain amount of C& to neutralize it and destroy the 
2olor* sernasanentiv.when the color is destroyed that amount of 
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GOg divided by the quantity of air drawn through will cive the & of 
€0.0 Another method is to use this same solution of Soda and Phenol 
Ph eine, together with a jar of known capacityo We know that each 
cubic pend dmeter of the solution requires a certain amount ef 6d 
to neutraiize ite If now we introduce into the jar filled with air 
this solution,c.¢ce by ¢eceshaking weli in the intervais,the quanti~ 
ty of solution used at the moment decolorixation occurs will indi 
cate the amount of COp in the jar,and that divided by the capacity 
of the jar gives the #% of COoe The jar should be stoppered with a 
perforated cork,the perforation just large enough to admit the end 
of the pipette carrying the solutiowji,and being closed Gurdneo the 
Agitation by a piece of glass rod. | 

SOIL AIR. The Soil,in Hygiene,means all that portion of the 

Barth's crust that can in any way affect heaith. All soils contain 
more or less air: soft sandstone from 20% to 40%,loose sands from 
40% to 50%,and loose soils many times their actual volume of airs 
As the ‘soil is the recipient of most of the solid and liquid waste _ 
of all active life,both animal and vegetable,the soil air wiil nat- 
urally be far from pure,considered by the standard of the outdoor. 
air above. It is usually rich in CO, and in organic vapors and gas~ 
es;the presence of H,S,carburetted H,etcodepends on the presence of 
@decomposing animal matter or the composition of the mineral matter 
of the earth. The proportion of 0 seems to be aiways less than that 
ef the air above ground. The composition of the soil~air is not son- 
stant for the same piace at different times nor for any two placess 
The soiimair is comstantly in circulation,even to a considerable 
depth,but there is a hindrance to the fre~ circulation and diffusi- 
bility of the air above,and this together.with the great variation 


in the distribution of oxidizable matters causes the ditference in 
somposition. The COscannot ,therefore,be taken as the index of its... 
purity. The forces that maintain the circulation of the ground-air.. 
are the wind,the daily change of surface temperature,the fall cf. 
rain,and,especially in winter,the local and artificial conditions __ 
of civilization. A very slight wind will drive the air trough the. 
goil for long distances and to a considerable depth. Owing to evap= 
oration from the ground-water,the soil-air is always very humid and 
Jaden with substances once held in solution or suspension in the. : 
ground—water,but now taken up by the ascensional powers of evapora. 
tion. As sewage and house waste and dirt of all kinds contaminates. 
the soil about any dwelling that has been used for any length of 
time,the soil air thereabouts is likely to be very impure,and great 
eare should be taken that this be not sucked through celjJar walls 
and floors into the house. This is especially liable to happen in 
the fall and winter when the fires are lighted and the in-door. air | 
is made much warmer than that outside. Cellar walls and floors mst 
be made as near air-tight as possible ani this care should see 
that the space underneat:. the hot air furnaces is hermetically seal= 
ABS sewage contaminat:s the soil about every dwelling more (edo 
or less,we may here consider th: effects of sewer~air or impure 
soil~-air upon the human system. Sewer-air does not seem to be capa~ 
ble of preducing very acute symptoms unless it be very concentrated 
or foul with impurities,though it may at any time carry the germs 
contagious diseases and be an exciting cause in their production: | 
In a concentrated state it may cause asphyxia or attacks of vomit= 
ing ,purging, headaches ,prostration and even death. In. houses the at» 
tacks are usually more insidious,the symptoms being pallor,languor, 
impaired health,frequent headaches and often anaemia. 
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Children sufier in nutrition and with: them febrile attacks maybe 
frequént. With ali the power of resisting disease is lessened, ils 
nesses are more severe and convalesecnce more prolongeds Gewer air 
and soil-eair are supposed to have a causative influence as regards. 
TyphoidFever ,Bilious,Remittent and Yellow Fevers,Cholera ,Diarrhoeas. 
and Dysentery. It aggravates attacks of Erysipelas,Hospital Gang: 
grene and all the Erythemata: Is probably harmful in all diseases, 
though especially those that affect the Alimentary tract. rather 
than the Respiratory tract. 3 

In Munich in 30 years the mortality: from Typhoid Fever sea Was 
reduced from 333 per [00000 to If per 100000,with a corresponding | 
decrease in the morbidity,simply by the introduction of a proper 
system of sewers and the purification of the soil,soilewater an? 
soil—air>o 
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' -VENTILATION, In its widest sense meaas the aihs ike use of all the 
factors by which the purity of the air is maintained and its normal 
constituents. kept in a constant proportion, Or,it may be said to 
mean the removal or dilution of the impurities which accumulate in 
and vitiate the atmosphere. But,not considering external ventila-- 
tion,Parkes says *It will be desirable to restrict the term ventila- 
tion to *he removal or dilution,by a supply of pure air,of the pul. 
monary and cutaneous exhalations of men,and of the products of the. 
combustion of lights in ordinary dwellings ,to which must be added 
in hospitais,the additional effluvia which proceed from the persons 
“and discharges of the sick. All other causes of impurity in the air 
- ought -te be excluded by cleanliness ,proper removal of solid and 
fluid exereta,and attention to the conditions surrounding dwellings’ 

But we also need external ventilation for streets ant buildings, 
for*the health of a town depends largely up:n the width of its 
streets,the general height of its dwellings,and the amount of yard 
. space at the rear of each which separates it from its neighbor»,* 
Absence of sunlight and freely changing air have most injurious ef= 
fects upon the human economy. Physicians should use all their influ- 
ence to have new streets ,at least,made sufficiently wide,and for. 
new dwellings to have enough airspace back of and around them to. 
allow the sunlight to enter and keep the air from becoming stagnant 
and foul. Much depends on the air external to dwellings as a factor 
in the enormous mortality from Tuberculosis and Phthisis. Bryson 
says that "in foul air the tubercle bacilli acquire mortally infee¢- 
ive poversfand if this be true of one bacillus,why not of others? 
In theiSth Ward of Philadelphia in the Jast I5 years,gs DroAnders 
has shown,the mortality from Phthisis averaged on the streets run . 
ning east and west,35.7 per square on those cver 40 ft .wide,if we ex 
eept Callowhill and Wood Sts.,both of which are wide,but both have 
the dwellings cut off from eny ventilation in the rear and both 
have a high mortality,while on the streets below 40 ft-in width the 
mortality averaged 6.I deaths per square. Another reason for wide 
streets is that there is more opportunity for impurities in the 
soil-air escaping or being diluted and not being drawn into the 
dwelling houses. This is almost impossible in narrow streets. 
- As regards in~door yentilation,it ims been shown that it is posasi- 
ble to get a very fair idea of the amount of organic impurity pres= 
ent in air by the sense of smell carefully employed. Going direetly 
from fresh outdoor air into the air to be examined no perceptible 
difference in the smell of the air is to be noticed till the C0, 
due to ee impurity reached <APAs at .O04Z% the air seems 
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rather close and the organic matter begins to be perceptible; ate0@% 
the air is close and the organic matter disagreeable;and at v09F 
the air is very close,the organic matter very offensive and it is 
inmmoessible to make any further differentiation of impurity by the 
sense of smell. Moreover,it has been found by long experience that 
a8 long as the CO, from respiratory impurity does not execed .02% 
no appreciable effect on health is produced. Therefore,we may take 
this as the measure of the maximum amount of respiratory impurity 
permissible in a properly ventilated room. And as no other ordinary 
impurity is so harmful as the respiratory impurity,we shall have 
good ventilation as long as we do not exceed the above linit. 

Pettenkofer found that the average male adult gives off in repose 
about .7 cu.ft. COo per hour,and the average amount for each person 
per hr. in a mixed assemblage may be taken to be e6 cueft. Exercise 
will,of course,largely inerease this amount,so that for males it 
may reach 1.5 or 2 cue ft*« per hour. Taking «6 cuefte as the aver~ 
age,it is evident that in a room containing just 1000 eu.ft-for 
each inmate the respiratory impurity at the end of one hour in that 
room will be just .6 parts per I000 or .06%,provided no outside air 
be admitted during the hour.But this is just three times the permism 
sible ameunt ef respiratory COo. Consequently to ventilate the room 
in aceordanee with our standard of purity the air in it mst be 
changed three times in the ceurse of every hour,the same number of 
inmates remaining;or in other words,each person requires 3000 cu.ft, 
ef fresh air per hour. By means of the formla D=~&,in which D 
equals the amount of fresh air delivered, e,the exhaled COo per hrew 
and r the respiratory impurity,we may find the amount of respirato~ 
ry impurity in a room,if we have given the number of persons,the 
time and the delivery of air per hr.e;or the amount of air being de~- 
livered if we know tne number of persons,the cubic space of the. 
room and the total amount of COp present. For adult males the quan~ 
tity of air supplied must be more than that given above: at repose, 
from 3500 cu.ft.(I00 ecu.emeters) to 3600cu.ft.(leu.ft. per seconde) 
At work still more,(from 5000 to 10000 cu.ft. per hre),must be sup= 
plied te keep up the energies of the meno The above is the amount 
required when the human body is the only source of impurity. 

If there are lights burning,additional air must be supplied to dil-= 
ute the predudts of ceombustion,though it is not necessary to bring 
the €Og dewn to the limit given above,as here organic matter is not 
an aceompanying impurity. A cu.ft. of coal gas in burning produces 
about two cu.ft. of COo,some CO and S05,and Wolpert calculates that 
1800 cu.ft. of air are required to dilute this properly.One pound 
of oil produces about as much CO, and CO as ten feet of gase But as 
the high temperature at which these products of combustion are gon ~ 
erated makes them mich lighter than the air and carries them to the 
top of the room,the amount of air supplied to dilute them need not 
be near so great,especially if sufficient outlets for their rapid 
escape be provided. : . 

While among the healthy no foul odor of organic matter is noticed 
- @s long as the respiratory COo does not exceed 202%,in hospitals - 
and sick-rooms it is quite noticeable when the COo reaches .0166%. 
So at least one-fourth more fresh air should be supplied per person; 
i.e.,4000 cu.ft. per head in mixed wards,from 5000 cu.ft. upwards 
in wards for adult males. In contagious diseases even more than 
this should be furnished as we must drive out and oxidize ali the 
disease germs that we can in addition to the other impurities. The 
more fresh air the sick get the better,provided there be ne injuri~ 


ous erushis. Fven temperature should be sacrificed to ventilation. 


_——————_—_—_-_—————————  —“ 


I6e , LECTURE Vil. 

lf a room be small the air therein will have to be cnanged often 
the velocity at the inlets will be increased,uncomfortable draughts 
will be created and the air will not diffuse itself so thoroughly 
throughout the rooms Experience shows that even when th? air is 
properly warmed it cannot be changed much oftener than three times 
an hour without discomfort to the occupants of the -oom unless the 
ventilating apparatus be very perfect in its workings and,therefore 
expensive. Consequently,as 3000 cucofte per person per hour of fresh 
sir is the average amount required,so the cubic space per head . 
should be at least I000 cueft.,with a corresponding increase where 
the occupants are all males,are all at work,or are in hospitalse 

Moreover,the floor space mist not be toa: Limited, as the solid in» 
purities increase in proportion in the lowcr strata of the air as 
the floor space decreases and the depth increases» 10 or I2 fteo is 
usually the safest limit of height for ceilings,provided we are lim- 
ited as to cubic space or the quantity of fresh air that can be sup- 
plied per hour. This is especially true of hospitals where the sol~ 
id impurities are in greater excess and more dangerous,and where as 
‘much space as is possible is desired around each bed to lessen the 
risk of contagion. On the other. .1and,there is no objection to high 
ecilings if you are not limited as to floor space,pure air supply 
and heat,and they may be advisable in rooms where many lights are 
to be burned. But in ordinary rooms the minimum floor space should 
not be less than one-twelfth the cubic space. So in ordinary rooms 
there should be from 83 to loo sqoft. of floor space per head,the 
area increasing with the work done or the preponderance of adult 
“malesgand in hospitals each bed shculd have from 100 to *80 sqoftes, 
with a corresponding cubic space of from I200 to 1800 cuefto These 
last figures may be modified somewhat in those hospitals where more 
perfect mechanical appliances secure a more frequent change of pro» 
perly warmed air without injurious draughts;but an effort should 
always be made to give as much floor room as possible to each pa» 
tient,especially in contagious diseaseso | 

There are two sets of means by which the 4hr is kept in motion 
“and efficient ventilation produced: Ii. By those forces continually 
acting in Nature,giving us Natural Ventilation;and 2. By those set 
in action by man,giving Artificial Ventilation. We almost always 
take advantage of and make use of some of the forces of natural 
ventilation in applying artificial ventilation» The three forces 
of natural ventilation are Diffusion,The Winds,and the Difference 
in Weight of volumes of air af different temperatures> 

Though Diffusion is constantly taking place between all the gasex 
ous constituents and impurities of the air and even goes on through 
brick and stone walls,it in itself is insufficient to keep the air 
altogether pure, though it does much to further this ende Moreover, 
suspended matters,not being gaseous but solid,are not changed or rem 
moved by ite The pate. of diffusion is inversely as the sqare roots 
of the densities of the gases coneerned. 

A Wind is a natural movement of the air. Air expands 1,491 of its 
bulk at 32°F, for every degree Fo it is heated,and consequently be~. 
comes lighter as its temperature poyrenn ees So winds are produced 
by the heating of the air by the sun's rays,by contact with heated 
plains of sand or expanses of water,etcs Winds are powerful agents 
for ventilation, a slight breeze passing through a room changing 
the air therein many times in the course of an hour and carrying - 
out by its force the solid impurities left unaffected by diffusions 

“they will pass through walls” of wood,brick or stonethough their 
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progrees is arrested if there be much moisture in the wallgor if 
the walls be papered or plastercds Though the average movement of 
the wind is considerable and though it may be moving when it seems 
*stili¥it may become stagnant and fail us at a time when we need 
its perflating action mosteBut the greatest difficulty in applying 
them to ventilation is owing to the imeccrtainty of their direction 
and velocity,and the difficulty of reBulating them. They may act 
weil in summer when the extremes of temperature between in-door and 
out-door air is not great,and when doors and windoms may with safe» 
ty be opened wide;but in winter a velocity of 5 or 6 fto ver second 
of the air is not to be borne unless it be previously warmeds But 
we may take advantage of the fact that small current with high vol» 
ocity will set in motion a large. volume of air,and that wind blow 
ing across the top of a tube will cause an upward movement of air 
in the tubeo it is to the latter action that the draught up an un 
used chimmey is often due and one reason why they act as good ven. 
ilating outlets. To make use of these perflating and aspirating 
powers of the wing,and to prevent back-draughts down chimneys and 
pipes used for ventilating purposes,we make use of Cowls,sither mov. 
able or fixed. in either case we can so arrange them that tne fores 
of the wind drives the air into the dwelling, (Perflation,)or sucks 
the air out of it,{Aspiration.) Very good systems of ventilation 
employing these have been put in operation,the air being warmed ,if 
necssary,by passing it through or over stoves,steam pipes,etes They 
are especially useful where the inner air is colder than that exton- 
nally and where artificial ventilation cannot be employed,;as in 
holds of ships,basements,etc>s . . 
The most important force in natural ventilation is that reprosent~< 
ed by the movements caused by unequal weights or aire It is the 
same force that causes winds,but its action is far more widespread, 
if the aiv of an enclosed space be heated by fires or lights or by 
the bodies of men or animals,it will expand and become lighter.and 
if their be any cormunication between the two the colder outer air 
will rush in,pusbhogvarmer lighter air to the top,and we shall have 
each of the apertures of she room acting as an inlet or outlet as 
the circumstances of the moment determine.sAnd as the incoming air 
becomes heated it in turn will expand and escape and thus the move 
ment will become continuous and remain so as long as the air of the 
room is warmer than that outside. And as the current thus produced 
is gentle and continuous,we should take advantage of it in whatever 
system of ventilation we adopt,as the most valuable of the natural 
forces at our command. This action is most powerful in winter when 
the difference in temperature between the in-door and outer air is 
greatest,and ceases when this difference becomes a zero quantitys 
To determine the velocity of this influx or outgo ofr air we make 
use of the law that fluids pass through an opening in a partition 
with the velocity which a body would acquire in falling through 4 
height equal to the difference in level of the fluid on the two 
sides of the partition. In the case of a current of air we substi- 
tute for the difference of level the difference in pressure on tie 
two sides of the partition,and this is expressed by the difYcrence 
in temperature on the two sides multiplied by the difference in 
height of the openings of entrance and exit: The velocity will be 


-__(Diffe in temperature) x (Diffs of Fxit and Entrances) 
‘a 491. 7 - 

In actual practice we make use of a table derived from this 
forrmla,or else determine it directly by means of an airmmeter, (Ane 
emometers) Allowanee mist be made for the friction of the air a» 
gainst the sides of the ducts and against itself. This amcunts to 
from 1/4 to IR of the theoretical delivery ,according to the length, 
straightness,etc. of the inlets and outletse With equal areas the 
loss is directly as. the length of the tube or shaft: it is inverse= 
ly as the diameter of the opening: For the same areas it is less 
the smaller the periphery of the openings: right angles diminish 
the current one=half: dust and dirt inereases friction. 

in making appjication of these forees of natural ventilation,no 
especial care is needed as to Diffusion,as it will always act as‘ 
long as there is any communication between the exterior and interi~= 
ore Ve cannot use the wind contimaliy on account of the coldness 
of the out-door air in winter;but we should be able to employ it as 
often as possible on account of its great power for sweeping out 
‘solid impurities and thoroughly changing the air. Doors and windows 
should be so arranged as to gain full benefit of its action in sum 
mer and for a few moments,at least,each day in wintere The windows 
should be on the opposite sides of the room or adjoining rooms,and 
Should open at the top,so that the air may not blow directly on 
those in the room but may first diffuse itself and be partially 
warmed. Some means should also be employed to divert the current 
toward the cciling and to check it when it is too strongs This may 
be cone by means of a strip of board under the lower sash,a frane 
of gauze at the top of the upper sash,double panes,etcs But ve ofte~ 
en have te exclude the wind,and then must depend on that movement 
produced by volumes of air of unequal temperatures. For this we 
must provide openings for the entrance and exit of air other than 
the windows and doors,and with these there will be a coristant mere. 
ment of air through the room as long as there is any differetice of 
temperatures We should strive to give this movement a constant dix 
rection,so as to be sure that the air is from a pure source arid to 
get the utmost serviee from our appliances. And as the temperature 
varics from time to time,and with it the current,some arrangerint 
is necded for regulating the size of the openings,since the volume 
Ssupplicd equals the velocity multiplied by the area of the inlctss 
To supply 5000 cuefteper head per hrs at a velocity of 5 ft. per 
scecond requircs an inlet opening of 24 SqeinesIn practice it will 
be better to have a larger opening,as we ean only stand the acove 
velocity when the air is woll warmede The area of outlets shouid be 
the same as of the inlets,vor the expansion of the air is net ercet 
cnough to require larger oncse Where much fresh air is required,it 
is better to have a number of inlets and outlets than one larze one 
of cach,as the distribution is then more certaine The air must bc 
from a pure source: the inlet tubes should be short and casiiy 
cleancd,with no chanee for the entrance of effluviae The air should 
be admitted at the bottom of the room if warmed;if cold,it shoviz 
only be allowed to come in near the ceiling that it may be warmed 
and diffuscd before reaching the inmatese The outlets should be at. 
the top of the room if there be no way of heating the outgoing air. 
They should all be on the same level,elsc the highest will be the 
one of greatest discharge and often the only onee Where gas is used 
as an illuminant it may be employed to heat the outlet tubcs,both 
to carry off the used air and the products of combustione Outlet. 
tubes shopld be protected from cold and kept am Warm as possible. 
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ARTIFICIAL VENTILATION, We-can-consider ey the game time with 
this subject the Methods ef Hoating Rvoliings because inthis clim. 
ate heat is the most economical and practices agent et our iisposal 
fos securing artificial ventilation and we may thus use: our produte 


tion of heat for two purposess.heating and vontilation., But remem: 
ber that we cannot use a unit of heat for tivo purpcses ar onecsif: 
we use it for ventilation we cannot at the same time uee it for 
heating a room. Artificial ventilation may be accomplished either 
by sucking air out of a room, (Extraction,) or by forcing it in, {(fro« 
pulsion.) in the first method we can attain our object either by 
heating the air in the outlet or the outlet itself,or by making use 
ef a fan,screy,stcam- or waterjet. Of the first of these the com 
mon chimmey is as gocd an example as any. As long as there is « 
fire in the grate or stove of the chimmoy there will be a constant 
upward current depending om the size of the fire and area of the 
chimmey. Even with no fire thereis usually ean upward currents The 
area of the chirmey being known and the velocity found by means of 
the anemometer or calculated from the foregoing table.the amount of 
air leaving; the room by way of the chimmey. As the currant ap the 
chimney is quite strong when ab& fire is lightedall other openings ~ 
in the room may act as iniets,especialiy if there be not too many 
ane none be placed near the ceiling as outlets. This current up the © 
chimmey will then be practicaily cquivalent to the amount of income 
ings airs The chimney should be provided with a damper wheres no spec 
ial inlets have been provided to prevént the current becoming toc 
strong and down draughts being set up in the chimmey causing it te 
Smoke. So aiso a smoky chimney may be often ins tantly remedied by 
opening a window or door to admit sufficient air; it is as hard to 
draw air out of a room without inlets as to force air into one with 
no outlctss On the other hand,the inlets may be large enough and 
likewise the outlets,but the air may he sucked in so fast that it 
is not prcperly warmed and the room remains cold. Here also a darp- 
er in the chirmey is needed,or else an increase in the eT ad saad 
of the heating apparatus > 
When we wish to make use of a fire to draw air from distant and 

ncen~cormunicating rooms,.the ducts may be lead into the chirmmey below 
cr just above the firc,or better,into a flue or shaft alongside of 
or encircling the heated chimney.» The draught is greater just above 
the fire than below it,but the ducts should not enter near the top 
of the chimmey.for the temperature is lower there and the extract 
ing power not so greats Besides,high winds may blow the smoke back 
into the rocms along with the roul air from theme Where the sire 
fluc is alongside the chirmey or encircles it,it should be asic. 
smooth as possible interioriy and should be carried up as high as 
the chimney itsclif to prevent down draughts. If possibie,these by» 
shafts should only be alongside those chimneys that are being con. 
stantly used. the openings into the ducts from the rooms should be 
near the ceiling,to get the benefit of the high temperature of the 
upper. strata of aire. in hospitals or places where & constant sup~ 
ply of heat can be afforded,extraction shafts apart from chirmeys 
may be used.but the above points should be observod. These shafts 
may be heatcd by fircs at the bottom,by hot water or steam pipes 
either at the bottom or voiled around the sides,by steam jets at 
the bottom,otc.,otc» In mines where large quentitics of air must be 
supplicd this systom is usedo There is an entrance and extraction 
shaft;fires arc constantly kept up at the bottom of the latter,the 
air is drawn down through the former,diverted through all parts of 
the mine by partitions,and carried up. through the extraction shafte 
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in the foregoing methods we make use oY heat and the third foree 
of natures ventilation,the movement of heated bodies of airjbtt pro- 
duce sr ii oe the heat by artificial meanse We may use a .jct of 
stean ov water to extract air through a shaft. It is seid that a 
Ssteaie jet sets in motion as mech as 217 times its bulk of aires in 
these cases the openings of the foul air ducts into the shaft must 
be back of or behind the jete Lastly,fans driven by stcam or water 
power have been employed to suck out the air,thougsh these are usu= 
alaiy wore efficient in furcing in fresh air.One of less than i+ ft» 
diameter at 60 revelutions per minute is said to extract 45000 Guo 
fteper mine with a velocity of 782 ft. per minutes 
jn vVontileation by propulsion large revolving fans a:'e used» The 
aiventaze of this system of ventilation is its certainty as to dir~ 
ection of current and amount of air supplied,and the ease with 
which the quantity can be altered or measuredo. The disadvantages 
arc the high cost of pover in most cases ,the chances of the ehpine 
apveratus breaking down,and some difficulty in properly distrib» 
ine the aire If the air be forced in through small openings or at 
to great a velocity it will not mix properly with the air of the 
room, The system needs close attention to details, 
in eed countries there mast be some resort to artificial heat in 
the winter season, The cold is depressing,uncomfortable and dangers 
ous 29 tne young and old and to women whose course of lifes kegps 
thei mon indoors,though well-fed ,healthy adult men may not mind it 
much if accustomod to ite In this country we need warmer tempera~ 
tures than in Engiand on account of our drier climate. Evapsration, 
and corsequent cooling of the body,takes place mcre rapidly heréo 
in Great Sritain they are accustomed to from 60° to 65°F.,while we 
find from 65° to 75°F. to be but comfortable. However.most of the 
specific fsvers,except Scarlet Fever do well in a cooler tempera= 
ture .though most other discases do better in a warm,dry airo 
There are three kinds of heat; Radiant,which warms a body without 
warming the air through which the heat rays pass; Convected,the 
heat’ Seing conveyed from one place to another by means of warmed 
masses of airj;and Conducted,the heat here being conveyed from cone 
particsze of a substance to another in contact with its As far as 
air is concerned this last acts very slowly and for ‘our purpose my 
be considered along with convection, Radiant heat is urdoubtedly 
he best,but is most expensive. It does not bake the air or give 
any impurity thereto. As its intensity decreases with the square of 
the distance it can only be utilized in smail rooms. The most core 
mon example of its use is the open fire~place,though we do have 
scme reciation from hot stovese It acts even through a strong curs 
rent of sir blowing against its souree;and as with the open fire~ 
plase we have an open chimney and very efficient ventilation,such a 
method of obtaining it is to be commended where expense is not an 
obstacie to its use or where convected heat can also be utilized. 
There are three things,any two of which we may have as circumstance 
es new are,but not the three together;viz.,Good Ventilation,Effici- 
ent Heating and Cheapness« Convected heat is cheaper than radiant, 
and as it gives currents of air that aid greatly in ventilation,ap= 
paratus supplying it is most. generally employed. The heated air may 
be conveyed from place to place by suitable appliances and thus be 
used to heat jarge spaces. Moreover,it can be easily stored and its 
tempera ture and purity regulatedoc © ; 
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Consequently,convected heat is- more practicable and availablis for 
heating dvellings than radiante ‘Yhere open Yrire-places are used 
the sices and bagks of the grates should be so arranged that every 
ray of heat is thrown out into the roome The width of the back 
should be ono~third that of the front,the depth from front to baek 
equai to the width of the back,and the back tipped forvara to pro- 
ver’ the upward rays passing up the chimey,and at the same time 
coniracting the fluc and lessening the draught. The fireplace 
Should also bo so constructed that fresh air may be brought in freon 
ove cf doors to a chamber back of the fire,there heated,and thon 
cischarged through register openings into the rooms This wild ivx 
crease the ventilation,give a large supply of warmed fresh air ana 
utilize heat otherwise wasted. Here we have both radiant and con=- 
vected heat and a near approach to cheapness,foed heating and food 
ventilation., The air chamber should not be tow smail and the heatec 
surface should be as large as possible. As much surface of steves 
should be exposed as is possible without decreasing heating ecapacia 
ty,in order to have as much radiant heat as possible, Or it is eft= 
en advantageous to surround a stove with an iron cylinder and to 
have this communicate at the bottom with the out-door air. The 
air passing between the stove and cylinder is heated and in turn 
both heats and ventilates the room without any disagreecab 
The damper of 2 stovepipe should never be entirely closed hi 6 the 
Stove is being used,else the gases of combustion may be f 3 
the room with serious or fatal resultse Hot air furnaces 
Supply of convected but ne radiant heat. Their fresh air 
should be from a clean soures,the inlet tubes as short and straight 
as possible,and these should be cleaned regularly and often and be 
screened against the entrance of vermin and refusce The crosesoa- 
tion of the cold air or inlet tube should be at least 2/3 the area 
of those of ali the hot air pipes from the furnace combinod,and 
and should have 4a damper to regulate the cold air supply. The furne 
ace should have a large expanse of heated surface,so that the air 
may not be warmed too much even in the coldest vreather. The botion 
Should be hermetically sealed against the entrance of tho soil 3ir, 
and all joints between the fire- and atr—chambers rust be tight to 
keep the gasce of combustion from passing into the house: 
air ducts should be round or square,not flat,to lesson fri 
Sliould be as straight and as nearly perpendicular as possi 
have divergent openings for the same reasons If possible 
not to open into rooms toc face prevailing winds,else all passage 
air up through them will often be checked.e The air from furnaces,o 
from steam or hot-water coils, should not be heated te sore than 
IZ0°F.,but enough must be supplicd to maintain a proper tomp2rature 
in the roomso Air hegted very hot is very dry and has an offensive 
smell. Wate: must be supplied to the hot-air chambcr of the furnace 
to satisfy the demand of the heated air for mere moisture and te 
prevent it from taking it from-our bodies.e Mist tako cars not to 
lave tie sweat glands tue active in the house and then to cno3ck 
that action suddenly by going into tne cold outcr aire 

In heating by hot water or by steam we may have cither the Direct 
or Indirect system or a combination of both. In the di 
the pipes are carried directly to the rooms to be heats 
coils placed therein,giving both radiant and convectod heat. in the 
indirect,the coils are placed in air-ducts or chaimbers,the air thus 
heated and then conveyed to the rooms as in the ease ae hot-air 
furneces,thus giving convected heat alone. Ve may also have a high 
or low-pressure system with vcatvr or steam pipes. 
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R20 LECTURE IX. 

WATER. Next to atr,water is the most important of ali substances 
necessary +o human lifes Man can probably not survive more thar ten 
days withdut water. We must not only have enough to suppiy tre in~ 
ternai wants of the body and to replace that lost by excretion,evap- 
oration and respiration,but,from a sanitary point of view,we need a 
plentiful supply to maintain cleanliness of bodies,clothing and 
dwellings and to remove sewage,excreta,etc. from the vicinity of ite 
habited places. The care of furnishing water in abundance and of 
maintaining its purity is thus strictly within the domain of ths 
Sanitarian and the Physicians 

Practically ,all water has at some time or other fallen upen the 
earth from the air in the form of rain,hail,snow or dew;but when we 
speak of the sources of our drinkigs water,we have referense rather 
to the place or locality from whicl. ’e collect it. The rain,etc. 
on reaching the earth is disposed ot in three ways: I. Part at once 
evaporates, &. Part flows off according to the slope of the ground, 
32 Part sinks into the soil. The ratio which these three parts bear 
to one another depends on time,place,character of soil,intensity of 
rein-fail,etc. Consequently,we take as the sources of potable water 
IoCollections of it received as it falls from the clouds, Pools 
or streams that receive it as it flows away in one direction or an~ 
other, o:Coliections held in the porous and water=bearing strata of 
the earth,and 4.The springs caused by the outcropping of these stra- 
ta below the level of the water line in them. 3ut before gcing fur« 
ther,it will be well to know what amount of watvr is required by 
the body for its daily needs,that we may be able to judge not only 
whether a given source furnishes pure water,but also whether it 
gives a sufficient supply of it~ The average adult requires from 70 
fooZ> to 100 f.oz. per day for nutrition alone,aboutI/3 of this be- 
ing a component part of the food,and the rest to be taken in as 
drink. in addition to this we must supply a sufficiency for cocking 
and for washing the food,body,clothing,household utensils and parts 
of the housecitself,and to remove the household waste and sewage 
through the drains and sewers provided for that purpose, Cleanli=« 
ness is an essential requisite for the preservation of nealth,and 
cleanly habits should be inculcated among all classes and every fas 
cility provided fcr removing filth of all kinds from persons,dwel-= 
lings and clothes. This cannot be done without a fair supply of wab. 
ere Experience shows that about 25 gallons per head per day should 
be furnished for the above purposes;and as the quantity used by an« 
imals ,manufacturing establishments ,municipal needs,etc., must be add: 
ed to this,50 cr even more gallons should be supplied daily per 
head wherever it is at all possible. As only a small portion of . 
this is needed for the internal needs of the body,it has been sug» 
gested that two kinds of water be furnished,one for drinkins,cook~ 
ing and the washing of the body,to which especial attention as to 
purity is to be given,and another for all other purposes with in- 
different regard as to purity,excepting possibly the hardness. This 
would enable the authorities to furnish a purer water fat those 
needs where purity is of the greatest importance,and would cbviate 
the need of furnishing abundantly pure water for all purposes»s But 
this scheme would necessitate a double set of reservoirs ,mins,dis= 
tributing apparatus,etc.e,thus increasing the cost,and there would 
always be the langer of the careless or ignorant using the impure 
water for bodily needs,thus increasing the bad results that we wis? 
to avoid. Where we can have an abundance of pure water for ai} 
purpeses if the autorities but take pains to furnish it to us ,li. 
will be best then to have but one supply to our dwellings ,though 
there mav be no objection to another for facories,city uses,etce 
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But the house stpply should be as pure and abundant as money and 
the highest sanitary skill can mike it, 

Considering the sources,rain water is theoreticaliy the purest at 
our cormmnd,b@t in reality it takes up many linprities from the air 
in its fall,both solid and gaseous ,and by the tam it roaches the 
earth contains NHz,HNO>s,HNO,,and in towns SOp,soot many bacteria 
and even microscopif plants. Moreover tre collecting surface on 
which it falls is apt to be covered with dust and impurities of all 
hinds,especially after continued dry weather ,which being taken up 
by the rain water render it unfit for use. If rain water must be 
used,there should be some arrangement for turning aside from the 
cistern the first portion of rain that fails,and if this be done 
and the remainder filtered and stored in proper receptacles,the wax 
ter may be of excellent quality. The great difficulty,however,is 
that depemience is here placed on a very uncertain sourc.: which is 
apt to tail when an increased supply is most needed. Rainwater may 
be ccliiected from roofs or fror @ piot of ground covered for the 
purpose with cement or Slate anu sloping towards a cistern. 

The sverage rainfall for Philadelphia and vicinity is about 39 ins; 
fn very wet years it is about 1/3 more than the average;n very dry 
years ,about 1/3 less than the average. Each inch of raintall gives 
4.67 gallons per sqeyd. of area on which it falis,equal to 22617 
galicns per acre. Counting the average rain~-fall at 30 in-.,the loss 
by evaporation at 20%,and allowing 60 sq.ft. per head,the supply 
would only be about <= gallons per day per head,or just about enough 
for drinking or cooking purposes {Not enougn for other needso 

Rain water should be filtered before passing into the cistern,and 
the cistern should give no unpleasant taste or injuricus substance 
to the water,should be placed so as to keep the -water cool.receive 
no ruobish nor impurity,and should be cleaned reguiarly and often 
enough to keep the water sweet and wholesome. The overfiow pipe 
should not open into sewer pipe or drain but into the open airs As 
rain water contains considerable CO,,,its solvent powers are -great 
and it will rapidly take up lead,zine or iron from the linings of 
cisterns. So linings of thése hatevtnts Should not be used-This ,how- 
ever,does not apply to the rustless iron now being much need pat 
galvanized iron should not be used as it may give up Zinc to the 
water. Cement should be used in lining brick or stone cisterns in= 
steac of mortar,as the latter gives up lime to the water and ren» 
ders it hard. Rain water is especially valuable in coeking and 
washing on account of its softness. Water is said to be nard when 
it ccntains an excess of the salts of lime or magnesia in solutione 
Paton, due to the presence of calcium bicarbonate is said to be 

temporary , because it is lost on boiling,one molecule of the COp be~ 
ing criven off and leaving the insoluble calcium carbonate behindo 
Hardness due to the other salts of Ca and Mg is cailed permanent, 
because it is not Jost by boiling. In cooking with water temporar:| 
ly hard the chalk is precipitated on the sides end bottom of the % 
vessel and,being a non-conductor,prevents the passage of heat and 
wastes fuel. In washing the Ca and Mg salts unite with the fatty ace 
ids of the soap and prevent the formation of a lather: One grain of 
chalk wastes about cight grains of soaP.We cali a water hard when 
it contains more than 10 grains of chalk,or its equivalent in the 
salts of Ca or Mg,per gallon. Rain water rarely. has more tham one~ 
half a grain per gallon,so is especially valuable in kitchen and 
laundry. Underground cisterns for storing rain water. should be con 
demned as being liable to. sewage contamination unless. they be per= 
fectly water-tight except at inlet. and outlets — 
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. A Water suppiy taken Trom rivers, or smjiler streams. not; pollute 
ad by the refuse and sewase from towns ,factories. or cultivated farm 
lands. higher up the stream may. de fairly pure ond, safece The best. wae 
ter. ef this kind will be from hilly. and uninhabited,uneultivated 
tracts ,with. small streams. fed by. constant springs. and uniting to 
form rapid creexs and uaeasy Such water ayay be:tinged slightly ~ 
with. vegetahb3 @ or mineras mattenr,ous. in genera, such, coloration is 
harmiess. For. storage ,dams mey: be throw across. convenient valleys, 
thue impounding the water, kee eping it exposed to the oxidizing and, 
aereting. action of the alr and allowing the solid impurities to sete 
tle to the bottom. Small lakes..and. ponds may, oe usod.toradd to supe 
plies of this kind, provided they be. not stagnant nor have mich de~ . 
caying, mattexr along, their banka... But water froma stream. which. has. 
received the sevegs, from. a village: or town, of any 8ize,or the ref. ; 
use of fact ories.or. the drainage from large tracts of cultivated 
lanc should be considered as at least suspicious. River waters are 
generally hard ,and may contain any of the minerals in the soils o- | 
ver which they. pass, but the greater danger is from impurities of ane 
imal. origin poured into them along their courses it is not safe to- 
depend. ori the seif purification of sewage contaminated rivers ,as 
was. formeriy done,though.much of the sewage and fiith is destroyed,. 
part by. oxidization by -the air in the water,especially.in rivers ~ 
flowing over. dams rapids ,;etco,part by subsidence or deposition al= 
ong the banks ans by fish and animalculiae ,and mich by the myriads 

of bacteri a which such water always contains. If no. additional pol= 
lution is added, what is Jeft. unchanged. by the above forces is still. 
further diluted. by. the supplies of pure water that every. stream re= 
ceives from springs along its banks or in its bed and from tributa= 
ry streamlets,so that,though the water may. never become as pure as 
it was originally,it may by proper filtration ot treatment be made. 
a usable wares But. where the proportion of filth exceeds a certain. 
percentage,or where sewage is being constantiy added,the 0 is rape, 
idiy, used, oxiad 2ation ceases,fish and animaleulae. cannot live, in. 
the. water: for lack of G,and-though the heavier and larger particles. 
of the sewage sink. to she: bottom or stick to the sides,they are. 
stirred up.and set in.motion by any. inerease in the velocity..of. the, 
current > The only active agents.in.the destruction of foul matter 
are the bacteris,and in thomselves: they are- insufficient for the: 
tasko But the greatest danger from. sewage. contamination is that it... 
may add the germs of contagious: diseases to. the water , which malti~ 
plying rapidly in such a medium and. not being certainly: removed, or. 
destroyed by any practical-means of filtration .or purification of 
the water on a large. scale,greatiy inerease.the dangers from its. 
uses And as. it. never can be certainly told when a water so contam= | 
inated becomes safe for use again,and since the population of a ~ 
town. and the conséguent sewage sueduesien is constantly increasing - 
while the quantity. of the water in. the straam is about the same 
from year to year,the use of such water should be avoided if possi. 

Water from large fresh water iakes is.of the best quality, . (bles- 
prcevided the intake is so far. out as to escape all danger of sewage 
contamination. Water from small Jakes and storage reservoirs may | 
become offensive to taste and smell through the growth in them of: 
minute vegetabdis organiams out it is not: ERORD haat these are alas ek 
judicial to healtho. : 

That part. of the pads rer. ‘anow-water that. gouks. into “—e soil 
goes to keep up the underground supplies of water,,excepting the 
what is needed for nutrition by the roets.of trees and vegetations 
This water,as it sinks through the soil,loses mish-of its organic — 
matter,but takes up considerable CQp frem the acil aire 
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i ae rain water that has percolated through the s@il is re~ 
markably pure and wholesome,though the excess of CUg that it con 
tains increases its solvent powers and it may teke up some of the 
mineral constituents of the soils tnrough which it passes. This wa~ 
ter sinks through the ground till 2% some level or octhrpr it reaches 
an impermeable stratum where it is retained in natural basins or 
else escapes at some outcropping of the stratum below the grow 
water level,thus forming a springs The level of the water in these 
underground reservoirs is constantly changing,according to the sea= 
son,rainfall,discharge from springs,etce.,though the variation is 
usually regular and differs little from year to tear. in chaik the 
percolation is about 37% of the rainiall,in sandstons,25%.in limes 
stone ,20%,and in loose sand and gravel,about 90%. It is from wells 
sunk to these water~bearing Strata and from springs that the majorm 
ity of people not living in towns supplied by water=works obtain 
their water Supply. These underground bodies of water are constant= 
ly moving toward outlets at some point or other. Thé current is not 
rapid,as in bodies of water free to move without obstruction,but is 
very siow,owing to the friction and capillary force of the Parti 
cles of soil through which it passes.For the same reason the 
surface of this water is not horizontal but curved,the curve 
sharpest nearest the outlet. So also,the difference in level be~ 
ween high and low water will be least nearest the outlet,and the 
higher the level the greater the fall to the outlet from the high~ 
est point and the greater the discharge. As has beon said ,the war 
ter passing through the soil leses much of its organic matter, » but 
takes up considerable CO, and often a marked proportion of mineral 
matters. When the quantities of these mineral substances become so 
great as to give the water a medicinal value or objectionable taste 
we cali it a Mineral Water;but when the inorganic matter does not 
render the water objectionable to the taste nor too hard,it will 
probably be found to be purer than that from aimost any otn3r sa 
source; But this does not hold good for ordinary wells or where the 
water passes almost directly from samface to outiet,for in both cas- 
es the prolonged filtering action of the soil and the removal of 
organic matter is missed.Water passes almost directly from the sur= 
face to the well and may carry with it solutions of Daneges ee 
ties polluting the soil about the well. Weitls drain an area in or 
dinary soils whose radius is at least four times oe. depth of the 
well;and there are few welis ahout which such en area is not sub= 
ject to dangerous pollution. Especially about human dwellings is the 
fiith apt to be carried into the welli,for the sewage and dirt of al» 
most every kind is constantly increasing in quantity in 4he soil a# 
bout a hnouse,with always the danger of it also receiving the germs 
of aisease. Only such parts of this pollution as can be dissolved 
may reach the weil water,together with the bacteria which pass fre¢e 
iy through almost all soils,and it is 4 strange fact that many war 
ters thus polluted are ak Ling and clear with even a pleasant 
taste and na bad odor,so that-ali suspicion as to their character 
may be wanting. There is always danger that this contamination may 
become so concentrated as to produce very serious results,even if 
disease germs be absent,and this may oceur in either of t79 ways;1 
The welLi may be se deep or the condition of the soil such that in, 


ordinary weather the liquid passing through the sewage is so purix« 


fied as to give no bad properties to the water;but the soii is bee 
coming more and more polluted with impurities ali the time,and if 
now heavy rains or continued wet weather supervane,we may have more 
and more of these impurities disolved and carried ints pee weil un~ 
tii at last the ‘proportion of. impurity in the water passes the safe~ 
ty line and we nave marked iliness or insrasezen Ne ditecouscaon re 
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disease as a result;or 2. In dry weather Vie ground-water is lower» 
ed to such an extent that the impurities become concentrated and 
dangerous enough to cause sickness,even though there be no further 
pollution of the soil about the welljor else,the water level in the 
well being lowered,a greater arca is dreined and new sources of 
sewage empty intc the well. Shallow wels are those under 50 fte in 
depth which do not pierce an impermeable stratum of earth: deep 
weis are those over 50 ft. deep or which do gu through an impermea= 
ble stratum. The latter are the best,especially if they be cased so 
as to shut out the water from the soil about the mouth and upper 
part of the weli,for then the water has to pass through a consider- 
able depth of earth and is well filtered before it can reach the 
well. All wells should be walled and cased for a considerable depth 
anc should have a food curb to keep out splashings and soakings of 
middy and impure water and to make the water traverse as much soil 
as possible before entering the well. The arca about them should be 
kept clean and all possible sources of contamination removed. 
Artesian wells are very desp wells piercing one or morc impermeable 
strata,and in which the water rises and flows out of the mouth.They 
draw their water from a permeable stratum between two impermeable 
ones and which has its only outcroppings at a higher level than the 
mouth of the well. The water accumulating in this reservoir rises . 
above the level of the mouth and is forced out as soon as an open 
ing is made and the impermeable strata above piercede The water 
from artesian wells ,having filtered through the earth for a long 
distance,is apt to be very free from organic matters and for the 
Same reasons to be heavily charged with mineral matters. If these. 
latter be not present the water will probably be of excellent qual= 
ity ,though if the well be very dewp it may be too warm for immedi- 
ate use for drinking. 

The decision as to the purity ot any water must in each case be 
determined by all the circumstances available which relate to it, 
and these should all be thoroughly investigated before rend3ring & 
decision,for some may counteract others. However,other thinzs being 
equal,the value of a water.will probably be in accord with the fol~ 
lowing table: ‘a | 

I. Spring Water; i Very Palatable. 
Wholesome: | 2. Deep Well Water; 3 

3. Water from Unpolluted | 
Streams; Moderately Palatable» 

i 4, Stored Rain WVater; 
| 5. Surface Water from 
Cultivated Land; 

6. Sewage~polluted Palatable o 

Dangerous ; River Water}; _ 

| 7. Shallow Well Water; 

A good potable water should be perfectly clear,free from odor or 
taste,cool,well aerated and,if possible,soft or with only a very 
mild degree of hardness. Circumstances must determine the amount of 
dissolved matters permissible;what is an excess in one case might 
not be so in another. We may also classify waters as follovs: 

Ic Pure and wholesome water, 2« Usable water, 3+ Suspicious water, 
4. Impure water. (See table following Lectures on Water.) 

Waters of the first two classes may be used without filtration: | 
those of tle third class should be filtered before distribution,and 
also at the house before use,if possibleza purer source should be 
sought out,or else all sewage polintion prevented: those of the 
fourth class should not be used at ill except when absolutely ne~ 
ces#ary,and then only after purif ication by all means at conmand. 
‘Inasmuch as most large cities mst from necessity furnish a water: . 


Suspicious: 


. 
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of the second or third,and occasionally even the fourth,clasa,guch 
water should be pupified as mich as possible before distribution by 
stcrage in settling reservoirs till. most of the solid impurities 
fall to the bottiom,and also by some effective system of filtration. 
As much of the organic matter is oxidized while the water is stand= 
ing in the settling tanks,a water originally suspicious or worse 
may be made quite usable by a voroner use of the above means. Not 
only must the storage reservoirs and filterirg apparatus be kept 
clean,but cars must be had that the distributing apparatus does not 
allow sewer air or sewage to be drawn in through leaks in the mains 
at times when the flow of water is intermittent,and that lead pipes 
be not used in the houses if the water is such that it acts on that 
metal. re waters and those containing most O act most powerfully 
on lead;also those containing organic nitrates and nitrites,especi= 
ally NHgNO,. Waters containing CO, and the salts of Ca and Mg and 
those free of absorbed gases act least on lead,and COp seems to pro- 
tect iead by forming a carbonate,though a great excess of the gas 
may tend to re~dissolve this. Lead is more easily acted upon if oth. 
er metals are in contact with it. Yater containing more than I/20 
of &2 grain of lead per gallon should not be used, Lead pipes should 
not be used to supply water unless suitable testis show that the wa~ 
ter does not affect them. New pipes may give up lead for a time to 
the water till the coating of insoluble carbonate is formed within 
them,and water should not be used from them till tests show iess 
than 1/20 gr« per @allon. A gocd test for lead is the following; 
Place 50 cec. of the water in a white dish,add 2 drops of (NH, ). a, 
and stir with a glass rod. A dark coloration indicates eithsr Fe, Pb 
or Cue If the color is due to Fe it will be removed by adding a 
few drops of HCljany dark color tleft after adding the acid is due 
to Pb or Cuseither of which is dangerouss, This test will show oJ gr, 
oi Pb per gallon,and water giving it should not be uséd., . 

Often well-water is the only kind available,especialiy in. country 
districts. We then have to take care that aill impurities are kept. 
out of the well,and if we do this we may havc water of excelent 
quality. The well mist be as far as possible from any sources of con- 
tamination,especially if that be constant. Wellis drain a large area, 
As the ground-water has a constant movement in the direction of nat- 
ural outlets,the well should be so placed that the current flows 
from it toward any cess=pool or other source of pollution. The di» 
rection of the underground current can be determined by noting the 
location of this nearest spring or watercourse,toward which the 
ground-water is probably flowing,or by observing the dip of the 
underlying strata,Or holes may be sunk about the well to the water 
and a quantity of salt or aniline dye thrown into one of them; after 
a time either the test for salt or the colr willl indicate the dir. 
ection of the current. If a well be much deeper than a neighboring 
cess=pool it may drain from the latter even against the current if 
fhe water in the well be suddenly lowered. If possible, it is best. 
for wells ‘that mist be deep to go through an impermeable stratum 
and to be cased down to this stratum. At any rate the well showld 
be cased for some distance to keep out the surface water,and should 
have a goad curb and paving about it. The water of the well should 
be frequently tested for chlorides and nitrates,as indicating sew 
age contaminatjon,and this should be done especially after heavy- 
rains and when the water in the well becomes very low. The taste 
and odor of the water should be noted,especialy after syanding or | 
being heated. Some other source should be sought whenever-tihe tests 
show comtamination,or when there are cases of infectious diseases 
near at hand. Filtration is to be recommended. Wells in thickly | 
settled towns should not be used,as the soil is saturated withfilthe 
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PURIFICATION OF WATER. The impurities in water are solid suspene- 
ed ~atters or dissolved substances.-The turbidity is due to soliée 
matters;water free from these is clear,though it may have a deep 
color from dissolved matterse Moreover,a clear water may contain 
such solid bodies as bacteria,ova of parasites,etce.,which are tuo 
minute to be seen with the naked eye. The impurities ,whether solid 
or dissolved,may be either organic or inorganic. Whether harmless 
or not,they should all be removed in so far as is possible from alll 
supplies of drinking water. This may be done to a considerable ex» 
tent on a large scale before the water is distributed to consumers, 
and showld also be dome by the latter on a small acale if the water 
is not already clean and within the limits of safety when they re= 
ceive its Purification on a large scale may be by cither or all-of 
three methods; subsidence,chemical treatment and filtration, 
The first consists in allowing the water to stand in large rasecim™ 
voirs till the greater part of the suspended matters heve fallen to 
the bottoms Oxidization taking place at the same time,these two pro 
cesses do ruch to improve the water. If the water contains an ex» 
cess of mineral substances or is very hard it is often advantageous 
to treat it chemicaily. Where the hardness is due to CaC0zC0,q (cal- 
cium bicarbonate) this can be removed by the addition of a sclution 
of CaO to the water. Clark's process ,based on this principle,is as 
follows; About 14 or 15 cwte of lime is alllowed to each million gal- 
lons.» The lime is slaked in a tank into which the water to be treat 
ed flows;the whole is then well stirred and alllowed to étand for i2 
hours ,when the water is drawn off the tank cleaned and the process 
repeated. The process depends on the fact that while the bicarben~ 
ate of calcium is soluble the carbonate is not-So when the CaO is 
added each molecule of this latter takes one of the molecules of 
COr from the bicarbonate,thus giving two molecules of tihe insoluble 
carbenate instead-of one each of the bicarbonate and the cxiadce, 
CaO ~- CaCOzC0,, ~~ 2CaCO,5 The insoluble carbonate is,.ct course,at 
ones precipitated. The same result occurs if the water be belied, 
one molecule of C05 being driven off by thre heat and Lesving the 
inscluble carbonate,but this is of necese#ity impracticabis in the 
treatment of the immense quantities of water neoded for 2 cCcrmmnity. 
If alum be added to water which comtains a little chalk in solu- 
tion a buiky and flocculent precipitate of calcium sulphate andi ale 
uminium hydrate is formed,yhich entangles in it and sarries down 
the other suspended impurities in ghe water. About 6 grains of alum 
per gallon is needed,and if just the right proportion be used and - 
the water properly filtered no alum will be left in the waters 
The above proceses remove most of the suspended but dc not aftfecu 
the dissolved impurities in the water. Fiitrabion is especially val- 
uabie in conmection with either of these processes» In using it on 
a large scalc the water may be allowed to flow,after subsidence or 
chemical treatment,on to large filter beds made of fine sand and 
gravel or of magnetic carbide of iron and ;jsand..In the former,the 
lower layer is of well packed gravel from two to,three fect thick, 
which need never be changed. This is covered with fine sharp sand 
to the depth of I or 2 ft»,which must be periodically cleaned,as 
its oxidizing action ceases when the particles become encrusted 
with the impurities filtered out of the water. Such a filter bed 
wili allow about 2 gallons per hour to pass through each sqefte of 
area if rightly packed,and will not only remove the suspended mat= 
ters but a great proportion of the dissolved organic matters and of 
the living micro-organisms. The longer the water remains in the set- 
tling tanks.,the thicker the layers of sand,the oftener the sand is 
cleaned and renewed,and the.slower the water filters theeayh the” 
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Magnetic carbide of iron has the power of o¢4dizing dissolved or= 
ganic matters to a considerable extent,armimnay be substituted for 
the gravel in the beds just described. It need never be renewed,pro. 
vided it is aerated from time to time by a proper intermission of 
the filtration, Spongy iron is another good filtering material haye 
ing good oxidizing powers,but it Loses its efficiency after a time 
and must be renewed. it must be kept covered with water or it will 
cake and lose its power. We canmot nope by aiy of the means given 
to render a foul water perfectly pure and good,but can improve its 
quality and render it fit for use. 

Domestic Purification. Boiling destroys living organisms and dis 
ease germs,but we are not yet certain that we at the same time de- 
compose the depressing alkaloids,etc. which these germs have al= 
ready produced. Boiling also drives off the CO5 and other gases of 
the waterand causes the precipitation of many mineral substances 
held in solution by these gases. This is especialky the case where 
the water is hard from the presence of caisium bicarbonate but iron 
is also thrown down by boiling. if the water contains a very fins 
sediment ,not removed by settling or filtration,it may be advantage~ 
ous to add a little alum and chalk to produce the fioceulent pro=« 
cipitate before described. Potassium permanganate has little effect 
in purifying a foul water,though iron filings may do a littis goed 
by favoring oxidization. Tanmin is thought to destroy living micro» 
organisms,and a harmful water may often be made usable by beiling 
with tea leaves or other astringents. Citric acid is said to des 
4v-oy algae. Aeration and agitation improve a water after distijida-= 
tion or busiiing by restoring O and by oxidizing organic matters. 
Organic matters are sot ric of by boiling,exposure to air,agitation 
alum,astringents,charcoal,etc. Carbonate of lime by boiling and by 
adding caustic lime. fron by boiling and by adding lLime~water .Cal- 
cium end magnesium chloride and sulphate canmot be removes. Some 
plants purify by the 0 they give to the water. 

Filters. Domestic filters are dangerous and may give much more ima 
purity to the water than they take from it unless they be properly 
cared for. What a filter takes from a water is left behind in the 
filter unless otherwise removed,and an accumulation of impurities 
canmot improve the water passing throug!l. it. The filter wil become 
clogged,the organic matters undergo putrefaction and furnish a good 
culture medium for bacteria,and these will be carried on througn in 
the water.The size of a filter must limit the work it can do,wnat~ 
ever the materials used. The requisites of a goed filter are: 

I. That every part shall be easily accessible,for cleaning or re= 
newing the medium; 2.That the medium have a sufficient purifying 
power and be present in sufficient quantity; 3.That the medium give 
nothing to the water favoring the growth of low forms of life; 4.0 
That the purifying power be reasonably lasting; 5.That there be no» 
thing in the construction of the filter itself capable of undergo= 
ing putrefaction or of yielding metallic or other impurities to the 
water; 6.That the filtering material shall not clog and that the 
flow of water be reasonably rapid; 7.That the medium be such *+haur 
it can be readily cleansed and even sterilized,or else so chesp 
that its removal may not be neglected on tmt account when necessar 
ryo Every house filter should have a settling tank tc remove as 
much of the solid matter as possible and thus prolong the safe use 
of the filter. Whenever practicable the water should be brought in 
at the bottom of the filter and there should be a space between it 
and the filtering material to allow the suspended matters to fall 
away from the lattereIf carefully renewed or cleansed st proper in~ 
tervale,sueh a filter should give good water ordinarilye — 
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Owing to their minuteness,disease germ: ard basteria pass thro? 
most filtering media,and the only safeguard against them is to beil 
the water whenever their presence is suspected, Filters in which 
the material is cemented up so that it cannot be removed for clean» 
ing or renewal should not be used. Sponge,wool,etc. should not be 
used as they are liable to decompose,give organic matter to the wa 
ter,and cannot be thoroughly cleaned. Small tap filters are insuf- 
ficient for the work required of theme Filters should not be put in 
cisterns, Block filters are undesirable: they should be frequently 
brushed and scraped and cleaned with permanganate solution. Pocket 
filters are simply strainers and have little oxidizing powers . 

The best filtering media are sand,animal charcoal,magnetic car- 
bide of iron,spongy jron,carferal and asbestos. Unglazed porcelain, 
as is used in the Pasteur~Chamberland filter,is an excellent medium 
and is probably absolutely germ procf,but ite filtering action is 
slow and it must be frequently cleaned.It can be sterilized by ary 
heat of a high degree. Stone filters may be good,but are apt to be 
Slow and must be cleaned often. Sand has fair filtering properties 
and makes a good first Tayer for a filter because it is chean,cen 
be easily renewed or cleaved and stops practically all the solid 
matters,besides oxidizinz somewhat the organic matters. The parti~ 
eles should be clean,angular and sharp and not too fine,and should 
be cleaned often by boiling,washing or heating to redness. “Where it 
is to be used in filters having the water entering below,it can be 
held in place by a layer of asbestos cloth on a sieve or gratings 
Asbestos makes a good filter,except that its oxidizing powers sare 
slight and it allows albuminous matter and possibly disease germs 
to pass, When fresh,Animal Charcoal is an excellent material,as it 
removes suspended matters and and both dissolved organic and miners 
al dissolvesubstances,and ‘even color. It acts both mechanically and 
chemically ,and with a good bulk of it water may pass through very 
rapidly and be well purified. But after a time it ceases to be ef~ 
ficient,and water must not be left in contact with it long,as it 
will give up organic matter to the water again,as well as phosphate 
of lime,the latter favoring the development of micro~organisms.Mcre. 
over, fresh organic matter,and possibly germs,pass through it,though 
dead or decomposing matter is rapidly destroyed», It sho@ld be chang- 
ed or cleaned every three months,oftener if the water is very bade 
Magnetic carbide of iron is one of the best filtering materials. It 
ecnsiderable power in oxidizing organic matters,converting then in- 
tc nitrates and nitrites,the action being greater the longer the wa- 
ter is in contact with it. If sand be used to remove solid matters 
sc that the water eaches the carbide perfectly clear and i? the 
sand be frequentl) senewed,the carbide need never be changed,but 
the filtration must be intermittent se that the carbide may be pro= 
perly aerated. Spongy Iron has an action similar to that of the 
garbide on organic matter and,like it, the action is the greater 
the longer the contact. It is said to act by decomposing water into 
Bo’ O.,the latter acting on the organic matter,and it retains its 
properties for a long time. It must be kept covered with water and 
must be renewed about once a year. Carferal is a mixture of carbon, 
iron and clay and has good oxidizing properties,but is inferior +o 
spongy iron and must be renewed as often as once a year. The last 
three substances’ oxidize all matters liable to be harmful and give 
up noghing to the water favorable to organic life. The littie iron 
they give to the water may be removed by pas sing it through pyrolus 
ite,a crude oxide of manganese. 

tée should not be added to filtered or Arinkine® water,as bacteria 
ana disease germs are not all destroyed by freezing for a long tine. 
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LECTURE XI. | $I, 

Diseases proadsed by Impure Water, A polluted water may carry 
the germs of specific diseases,or it may produce or favor the ae~ 
velopment of diseases which are not due to specific fserms. But of - 
at least equal importance from the sanitarians' vicw is the cepress 
sed state of the system that the habitual use of impure drinking wa 

teF PRE Stie predisposition to disease that ensues. ‘ 

The non-infectious diseases likely to be caused by impurities in 
the drinking watér are primarily those sffecting the alimentary 
tract,as the Dyspepsias Diarrhoea and any disturbances having their 
origin in severe intestinal irritation. Impure water,even though it 
do not contain the specific germ,may have much to do in bringing on 
an attack of true Dysentery by so irritating the lover intestine as 
to make it especially receptive to the cause of the disease when in: 
troduced from an other sourcee Larse quantities of the sulphates of 
Ca and Ms are thought to have special effect in causing Dyspepsia, 
with loss of appetite,pain at epigastrium,etc., Iron in water is al- 
so prone. to produce constipation,headache,loss of appetite and mai 
aises Diarrhoea may be produced by any of the follewing impurities 
in water; suspended substances of any kind ,especially faccal mat+ 
ters,disolved animal,vegetable or mineral matter,or fetid gas3s. 
The diarrhoea may be so severe as to strongly sirmlate true Lysen-: 
tery,and cause doubt as to the diagnosis. By, the power of acéomo- 
daticn and through long habit a community may become protected a= 
gains% an impure water as to manifest no striking symptoms,while 
Stransgers may be seriously affected by. it. However,the health of 
those accustomed to it eos probably be found in most- cases to be 
depressed and far from goed.. Tro other diseases suppescc to be due 
to mineral or inorganic awettics are the rormation of 
the bladder,and Goitrs though the true relation of impur 
water to these diseases is umsettled."1t has long been a popular 
opinion that drinking lime waters gives rise to caleuli of a: oxa~ 
late and phosphate of CaYtand"the opini®: that impure water is the 
cause of goitre is as oid as Hippocrates and Aristotle’ Certain 
metals may also be taken up either from the earth’s strata or-from 
the lining of cisterns,and may produce their charactcristic and 
poisonous symptoms in thé systemoer 

Of the infectious diseases,germs of Malaria,Typhoid Fever,Choleia 
and Dysentery may undoubtedly be carried into the system by the 
drinking water,while there is strong probability as to the seme be~ 
ing true of Yelow Fever,Scarlet Fever ,Diphtheria and kindred dis 
eases. But as with the impurities causing non-infectious diseases, 
so water containing disease germs may be used for a long time by 
those accustomed to it without the development of the discase,and 
it may oniy be after the system is weakened by excesses or other 
precisposing causes that the infections disease manifests itseif.Or 
it may be that only strangers and not the acclimated inhabitants 
ineur the disease. (See the case of the “Argo",-malarial poison 
ing,-in Parkes’ Hygiene: also the report of the outbreaks of Typh- 
oid Fever at Lausen,-Pepper's System of HMed.,-and at Plymouth,PBa.,- 
Rohe ‘'s Hygiene,and of the Cholera case in London,-Rohesand note 
that these cases were reported before the acceptance of the germ - 

The ova of certain parasites,as of the tape= or round- (theory « 
worm,may be taken into the system along with drinking water contaim 
ing them. Regarding the foregoing,Parkes gives these conclusions: 
I. An endemic of Diarrhoea in a-commmity is almost always owing to 
either impure air,impure water or bad food. 1f it affects a number 
of persons suddenly,it is probably owing to one of the last two, 
causes,and if it extends over many families,almost certainly to 
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watere But as the cause of the impurity may be transient.,it is not 
easy to find experimental proofs <2. Diarrhoea or Dysentery sonstant- 
dy affecting a commnity.,or returning periodically at certain times 
of the year,is far more likely to be produced by bad water than by 
any other causes 3. A very Sudden and localized outbreak ot either 
Typhoid Fever or Gholera is almost certainly owing to the introduce» 
tion of the poison by watere 4.2 The same fact holds good in malari- 
al Levers,and,especialyy if the cases are very grave,a possible in- 
troduction by water should be inquired into. 5. The introduction of 
the ova of certain entozoa by means of water is proved in some cas« 
es,~probable in othersc 6, Aithough it is not at present possible 
to assign to every impurity in water its exact share in the produc« 
tion of disease,or prove the precise influence on public health of 
water which is not extremely impure,it appears certain that the 
health of a community always improves when an abundant and pure wae 
ter supply is givenj;and,apart from this actual evidence,we are enx 
titled to conclude from other considerations that abundant and good 
water is a prime sanitary necessity. 

The Examination of a Drinking Water should have regard to its phy« 
Sical bacteriological and chemical properties,as well as to 3 cons 
sideration of aD circumstances affecting its source,storage and 
distribution, A uecision on the purity of a water should be govern= 
ed by ail,the circumstances available;whether it is weil,spring. 
rain or river water,whether at any time exposed to pollution,in 
what kind of a cistern ar reservoir has it been stored,etc>,ete» 

A physical examination considers Color,Clearness,Sediment ,iustre, 
Taste and Smell. The color is judged by allowing the sediment to 
settle and pourtng off the supernatant water into a glass vessel 
about 24 in. high,and then comparing its color with that of distil- 
led water in a similar vessel placed alongside,looking down from a~ 
bove through them both upon a white surface; Pure water has a biu= 
ish tint,but most waters are grayish,greenish-yelillow or brcwn. Yel= 
low or brown waters are suspicious,as the color may be due to ani~= 
mal matter or sewage,though vegetable matters or iron mav.give the 
Same colors, Green waters are usually harmless,owing their color to 
veg3stable matters, The clearness of a water is estimated in the 
same way as above,except that the sediment is to be shaken up with 
the water. The depth needed to obscure print may be used as an in~ 
dexeVery turbid water should be allowed to settle or be filtered 
before use,as the solid matter may cause gastro-intestinal irrita~ 
tion mechanically. Sometimes the solid matter will not settle owing 
to the minuteness and lightness of the particles. The sediment may 
be roughly judged by the eye as to whether it is mineral or vegeta» 
bles Sdme of the larger animaitulas may be detected; likewise the 
presence of irons The lustre is supposed to indicate the amount of 
aeration It may be nil,dull,vitreous or adamantines Any bedly tast- 
ing water should be considered suspicious. Dissolved animal matters 
may be tasteless,but suspended matters give a peculiar taste,wheth~ 
er animal or vegetable. Iron is the. only-mineral that can be tasted 
in smallquantities.Good water depends for its taste upon its gases}; 
water free from gas tastes flat. The smell of a water,if it has any 
maybe brought out by heating,either gently to about TI0°F. or by 
boiling.This may make evident a faecal odor. If H.S masks the odor 
it may be removed by adding a little copper sulphate. Corking the 
bottle and standing it away in a warm place for a few days may also 
develop the odor. The sediment of the water should also be examin= 
ed microscopically,and for sthis purpose the sediment can be collect- 
ea by allowing it to settle in a conical glass and then taking it 
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“up by means of a pipette. Mineral matters are recognized by their. 
crystalline or amorphous structure or by micromchemical tests?vege- 
table cells,portions of leaves.etc.,by their structure and the pres>~_ 
ence of chlorophyll; animal substances,as hair,wool,epithelial and 
other cells,by their special characteristics. Dark brown globular 
masses may come from sewage. Anything indicating that a water has 
come from the habitations of man renders it. suspicious,as it may be 
contaminated by sewage. (See J.D.Macdonald's Guide to the Microseop 
jc Examination of Drinking Water.) 

To make a bacteriological examination,a small amount of the water 
may be mixed with a quantity of sterilized and warmed gelatine and 
the mass poured out on sterilized plates to harden. if these be put 
in sterilized chambers there will:be a rapid Ccevelopment of colon 
ies from the respective micro-organisms that the water containsgde - 
Or the bacteria may be colected,as suggested by Dr.Dixon,by allio: 
ing the water to flow through pieces of glass tubing containing 
sterilized asbestos,and then making cultures from smail portions of 


the iatter. Ail. the necessary chemical tests for drinking water 
are given by , Peof. Wormley and Die Marshall; consequent. y gre 


need oniy considé+ the value tha*+.ihe substances sought for in 
ehomical analysis have in affecting potability,and within what lim= 
its we may consider thefte substances permissible in a drinking wa~ 
ter. The amount .of Portsti Solids will vary with che Source of the 
water,but Should not bz over 30 parts per 1Y)C000,though more than 
this might be present in some ¢uses without being harnifal. Only a 
small portion of the total solids shc.ld be volatile and they ougbt 
to blacken but little on ignitivun. Even the purest waters always 
eontain a little NaCl,but as this substance is a constant constitu= 
ent of all household slops and sewage in general,water coritaining 
more than 2 or 3 parts per I00000 is suspicious and sewage contam 
ination should be looked for,unless the water is from a source near 
the sea or from salt bearing s*rata or from very deep wells. 

The presence of consideredle See Asmonia in rain water is not a 
bad sign,as it may have been taken up from the air,ntr in deep well 
water;but in shaltew well water the same amount of Free Ammonia,es~ 
pecially if with Chlorides,would indicate contamination by urine,as 
this latter rapidly undergoes ammoiacal putrefaction» Albuminoid . 
Ammonia with little Free Ammonia or Ghlevides generally indicates 
vegetable organic matter. A usable ware- should have but little am 
monia of any kind,not over 0.15 pats per million. The simplest 
test for NM; is by means of Nessier’s reagent,a solution of a doub« 
le iodide of K and Hg. Organic *atters of animal origin,as sewage, 
during oxidization change firs. into Nitrous Acid and Witrites,and . 
then into Nitric Acid and Nitrates. Though these are not rarnful in 
the quantities usualiy found in water,and though water containing — 
Nitrates may have been thoroughly purified by long filtration,their 
presence is an important aid in determining the;.character of the wa-~ 
ter. The presence of Nitrites is always suspicious and any masked 
amount of Nitrates should require: close investigations Their pres= 
ence in shaliow well water,together with an unduly large amount of 
Chiorides.and Ammonia,undoubtedly indicate that sewagé is soaking 
‘into the well and undergoing oxidation. Fresh sewage aoos not cons 
tain nitrites or nitratess«-A usable water should contain no nitrite 
and only 3 or 4 parts per, million of nitrates. Phosphetes in any 
considerable quantity,nat from phosphatic strata,help to indicate 
sewage contamination.So alssdo Sulphates,though these by themselves 
way come from harmless sources. The Hardness should not be over | 
20 grains Cacds per 100000. 
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‘i PROPERTIES: Physi¢al; _ Microscopical; Chemicals 

Pure Waters :Colorless or bluish Mineral matter Parts perl00000 
tint;transparent , vegetable ride ‘Cl ,-under 1.4 


sparkling and well ‘chrome;large &nie«:Solids," 7.14 


laerated; no sediment mal forms;no or- Migs "007 
‘visible, no smell; ..iganic debris. rane, " > 023 
itaste padagenie, { : . .!Total hard. 8.5 
je 
if. ‘Colorless or slight./Same as for Pure (Cl, under 4.3 
Usable Water. greenish tint;trans Mater. ‘Solids, " 4228 
jparont ,8parkling & : beac , : NH, junder 2015 
‘well aerated;no sus | oe N, sy 0125 


'pended matter,or ‘total hards17.3 
‘easily separated. by | : 
leoarse filtration; | 
‘or subsidence; no | 
i 


ismell;taste palat- 


jablee 
Ty oe ; ‘ 
Suspicious ‘Yellow, or strong Vegetable. and. aniscl, -- 4 +o7 


Waters igreen color;turbid;-.mal forms,more or. ‘Soldde, 43-to VI 
et ‘eonsiderabie. sus~ less pale or eol-~' ‘NHs , .O15 ",028 
lpended matter; no lorliess;organic de-N, 1125 to 247 

isme11; but any mark- bris;fibres of ‘Total hardness, 


ted taste. othing: or other ' above 17 
| house refuse. ; 
’ LVa : — 
ae ‘ i 
Dangerous ‘yellow.or brown Bacteria of any :-Cl,above 7.14 


Waters loolor; turbid,and | kind; fungi; humer- Solids," 71.4 
inot easily purified. ious vegetable or NHz,, aboves».0225 
{by coarse filtra- ‘animal forms of -N, " 0026 
tion; large amount ‘low types; ¢pithe- Total hardness, 
of Suspended matter lia or other ani-«: “above 285-6 
‘Any marked smell. or [mal structures; : 
leaste, . ieviden¢e of sewage 


‘or ova of paras- 
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LECTURE Xilt. 

Disposal of Sewage. ‘The waste from dwellings is of three kinds; 
the ashes from fires and house sweepings,the waste from kitchens, 
scraps of food,etc.,and,most important ,the solid and liquid excre= 
ment from the Sole bacekhan with the Biwky water from wash stands, 
bath tubs,kitchens,iaundries,etc. Ashes have little effect upon the 
health,except that they absorb moisture readily and if allcwed to 
accumulate in a cellar may do much. to keep it damp and mouldy. For 
the same reason if they be mixed with refuse vegetable matiers,pu= 
trefaction is favored and noxious emanations .. given off: conse« 
quently they should be frequently and regularly removed frem the 
premises. Kitchen garbage readily decays,and if allowed to remain 
in the vicinity of the house may cause damage,but inasmuch as it | 
has a food value for animals,there is usually no difficulty in hav- 
ing it removed by seavengers without expense.cr delay. But the kind 
of waste +o which wé give the name sewage is -cf most importance to 
Sanitarians,being always a possible factor in the production of any 
existing disease and presenting the most difficulties in the ques 
tion as to the proper means of its removal. In addition to the sub 
stances already named as composing it and coming from the cwelling 
house ,sewage may contain the excreta,etce from stables,the refuse 
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house ,sewage may contain the excreta,etc.from stables,the refuse 
Sven, Fentorios, the drainage from polluted soils and the excess of 
rain water not taken up by evaporation or retained in the soil. Its 
composition,therefore,must be always complex,but will almost always 
contain in solution or suspension NaCl »NHe C05,00, HoS, (NH ade S,foet= 
id organic matter,bacteria,etc. Fresh sewage will not be as offens~ 
ive as that in whieh wutrefantion has commenced nor wiil the gases 
from it be as dangerous to health. The disposal of sewage concerns 
public interests as well as private ones,for unless properly cared 
for it soon affects the health of the whole community. With the ul+ 
timate disposal of it the monicipal authorities will ordinarily 
have much more to do than the physician;but it is important that 
the latter be thoroughly conversant with the different methods of 
removing from the dwellings to the place of final disposal,and of 
the respective values of these methods. In this country we are not 
as yet compelled to make use of the excremental part of sewage as 
a fertilizer,though it undoubtedly has some vaiue,and any system 
for removing and separating tnat part for that purpose from the re~ 
mainder will probably not make a profitable return on the invest= 
ment gtmough tihe pail- or earth-closet system may be made to partly 
pay expenses in that way. There are five principal systems fcr the 
dispcesal of sewage;viz.,i. The privy vault or cess-poel system; 2. 
The pail system; 3. The earth-closet system; 4. The pneumatic ,and 
Oe-Ths water-carriage system. Of these,the first is by all odds the 
most insanitary and dangerous,and shoyld be replaced by one of the 
others Where a vault or cess-pool is insisted upon it should be 
made absolutely water-tight,so that none of its contents may escape 
to pollute the surrounding soil and to contaminate the wells in. the 
neighborhood. The practice of using a pit till it is filled and 
then digging another alongside of it till the area ahout the dwel= 
ling is thus honey~combed with these collections of filth,and that 
. Of digging the pit in the first place to the depth of running gspil~ 
water,so that all the liquid and soluble filth may be carried off 
and the pit practically never fill up,snould both be emphatically 
condemned. In both cases the surrounding soil soon becomes a mass 
of pollution and endangers the health of the neighborhood,not only 
through the use of the drinking water,but also through the medium 
of the soil air which may find its way into the dwellings. 
Especially in villages and towns should all such cess-pools be ab— 
solutely prohibited,and in their place substituted either the water 
tight pits or one of the other systems. The water tight pits should 
be cleaned periodically,and this can be done satisfactorily and 
without causing unpleasant and disagrreable effects by means of 
some form of the odorless excavating apparatus now commonly useda 
But it will be better for towns to provide sewers and the water= 
carriage system,or if that involves too great an expense,to estabs 
lish the pail- or earth-closet system. In the pail-system the fae- 
cal matter is received into a pail or tub which,holding only a lim 
ited amount ,must of necessity be removed regularly and often. if 
the outbuilding be made so that it can be kept clean and properly 
ventilated the use of such a plan wild be economical and healthfule 
But in this and the earth-closet system the house slops,wash water 
etce must be kept separate from the faecal waste,which should be 
kept as dry as possible to lessen putrefaction and to increase its 
possibl2 value as a fertilizer. Nor should the liquid house waste 
be allowed to flow into and pollute the soil about the house,but 
should either be received into a water tight reservoir,whence it © 
can ve removed at intervals,or else carried off By suitable drains 
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ln the earth~closet system advantage is taken of the great deo@= 
orizing and-oxidizing: power of fine dry earths A quantity of dry 
earth,in bulk about twice that of the faeces,is thrown upon the lat» 
terafter using the closet,rendering them perfectly inodorous- and 
adry« At suitable intervals the accumulations can be cobllect.J and 
piled in heaps without offense to any one,and after a fel months 
the organic compounds have been so decomposed and oxidized that no 
trace of their former character or origin can be recognized. Ashes 
may be used with almost as good resuits.and any light,dry soil will 
do,though loam or clay is best and sand,gfravel or chalk will not be 
efficient. This system is best adapted to isolated houses or small 
communities,where each househohder can see that a proper supply of 
dry earth is kept on hand,but is not so advisable in large towns}in 
which the removal of sewage of all kinds should be under the sole 
supervision of proper authoriyies. But even in cities as large as 
Manchester ,England, “whore four-fifths of the people are obliged to 
have pail-closets" the pail-and earth-system is ease to have proved 
entirely advantageous and practicable. 

The pneumatic system,wherein air tight pipes run from the houses 
to veservoirs from which the air is periodically: exhausted and the 
sewage thus drawn into them,would seem to be advantageous where the 
topographical conditions prevent natural drainage;but it is always 
subject to the chances of leaks occurring in the pipes and thus de=« 
stroying the action. ln some places,however,it is said to have act= 
ed fairly well. But where a good supply of water can be had and the 
necessary expense affforded,the water carriage system is best of all 
because it is more nearly automatic and depends less on human inter. 
ference and efficiency. There are two divisions of the watermecarri~ 
aze system,the’combined’ and the ‘Separate’ system. In the first, 
which has been most commonly used in this country,all kinds of sew« 
age,including the waste liquids from factcries,street washings and 
surplus rain water are carried off in the same conduits. Ir this 
System the area of the sewers must be sufficient to receive the 
greatest probable rainfall upen the arece drained together with all 
the sewage,amd consequently,the normal caily flow of Sewage is se. 
Ssluzsjisk as to favor the’ settling of the solid constituents,the 
clozging of the sewrs and the development cf bacteria and Saaetene% 
To dbviate this and to keep the depth of sewage in the sewers as 
great as possible and thus insure a more rapid flow,the sewers are 
now made egg-shaped in section with the smalier end downwardse But. 
in dry weather care must be had to flush the sewers often,else they 
become very offensive and endanger the hcaith of those. into whose 
houses gases from them may gain aceess. Moreover,the large size ne= 
cessary to take in the possible rain fali makes them much more exe 
pensive to construct and to keep in repair and greater care mst be. 
taken to see that they are at all times properly ventilated. The ad~= 
vantage of this system is that the expense of building separate con= 
duits to carry off factory wastes,street washings and rain water is 
avoided,but this is a doubtful one,both as to economy and. healths 

in the separate system,only the sewage proper from houses and oc= 
casionally from smali factories is admitted to the sewers,the rain, 
surface and snil waters being removed by other conduitse The advan= 
tages of this system,which is now emdorsed by almost all sanitari~ 
ans,are that the volume of sewage to be carried is small,compara~ 
tively constant,and that it can be calculated very approximately 
from the water supply and population;thkat the cost of this is much 
less than that of the combined,and that while it can be used in the 
largest cities,it is the oniy one that smuil communities can afford 
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that the sewage is uniform in compositicn and can thus be better u- 
tilized,if desirable,as a fertilivsr.ancd that the sewers are more 
frequently and effectually sinensbiniii as thoy ere small and have even. 


walls. Such sewers are also more sompictely ventilated and alto- 
gether better suited.to the work to. 6 performed. Sne disadvantage 
of the separate system is that every. house mus t have two sets of 


drains,one for sewage and the other for. rain vater,and that after a 
long ary season the rain water and street washings are very youl, 

but the advantages greatly outweigh this. "Ne sewer in this system 
should be more than 6 inches in diameter until it and tts branches 
have accumulated a sufficient flow at the hour of greatest use ‘to 
fill this size half full,jbecause the use of a larger size is wasteful 
and because ventilation becomes less complete as the size increases, 
The size should be increased gradually,and only so rapidly. as. is 
necessary by the. filling of the sewer half full at. the hour of 
greatest flow; and the upper end of each branch sewer should he. pro= 
vided with a flush tank of sufficient capacity to secure the thor- 
ouch daily cleansing of so much of the conduit as from its limited 
flow is liable to deposit solid matters by the Waye, All sewers 
should be laid on a good foundation with sufficient “fall to give at 
least a velocity of 2 ft. per second to the flow. If made of bricks 
they should be laid in a mortar made of cement. and sharp sand, and 
all sewers should be as smooth as possible insides to prevent the 
arrest of partic les of sewage. Sewers of the combined system should 
not be pervious to the soil water, as the liquid sewage is as apt to 
pass from them into the soil in’ some eases and pollute it dangerous — 
ly as the soil water is to pass into the sewers. But ground water 
drains may sometimes: be laid in the same trench with the sewers,and 
in the separate system the conduits used to carry off the rain and. 
surface water may also be employed to drain the subsoil. 


) LECTURE XIV. | 

PLUMBING and HOUSE DRAINAGE. The soil-~pipe is that pipe in our 
houses which receives the sewage from water ¢losets and other fix- 
tures and which connects them with the house-drain. The house-drain — 
is the conduit connecting the soil-pipe with: the sewer. or cess~-pool. 
The soil=pivce should be al most entirely within the house; the house- 
drain should be entirely outside the house, or else easily accessi- 
ble wherever it must be within the house. The soili-pipe should be. 
at least four inches in diameter and must extend unobstructed from 
the housé-drain to above the. highest point of the roof, and should 
be placed where winds and currents from chimneys or higher walis 
will not interfere with its free ventilation. It should be of uni- 
form size throurhout and not contracted at the top: fA11 joints must 
be perfectly tight and the pipes must be secured so that any set- 
tling.of the building will not be likely to destroy its sontinuity. 
It must be smooth internally to prevent obstructions and clogging. 
Branches from it must be of full size and carried throush the roof. 
There must be no dgad ends to this pipe for the colleetion of foul 
airs Its comection with the nearly horizontal house-drain should 
be by a rounded elbow; not at # sharp or right angie. Put if neces-- 
sary, it may be carried at a slope along the cellar wall securely 
fastened there-to to meet the. house--drain, In this’ country the soil- 
pipe is usually of east or wrought iron. “. 

The house-~drain may be of iron or of glazed and impervious earth- 
en-ware. It should be laid on a hard foundation with a good slope 
to the sewer or cesspool. If it empty into a cess—pool or sewer of 
the combined system, almost all. authorities direct that there be a 
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trap just berore its junction with tho-sewer 0% CeEs=po0l tu pres 
vent the passage of sewer air into the nouse;but Prof.Rohd dissents 
fron this and thinks that better ventilation wil be had by leaving 
the ontranee to the sewer freeo This scems to me dangerous,as the 
saver air may at any time contain the germs of specific diseases, 
There should be an opening for fresh air between this trap end the 
foot of the soil-pipe,and this is usually just inside the tram.at 
the end of the draine There will then be almost constantiyv 4 curs 
rent of air through this opening and up through the drain and soil-~ 
pipe to the exit above the roof,thus keeping the air in the soil 
pipefrom becoming foul and stagnants But if the house-drain empties 
into a sewer of the separate system,there should be no trap botiveen 
the drain and sewer,as this is one of the means by which the sewer: 
is ventilated;the fresh air inlet is,however,advisable,as it tends 
to further assist the ventilation. All rain water conductors enpty~ 
ing into eithr house=drains or sewers should be trapped to prevent 
sewer air passing up through them to the vicinity of upper windows, 

In the house ali water closets and other fixtures should be as 
near the soil-pipe as possible,that there may be no long stretches 
of foul waste pipe underneath the floors,and all connections with 
the soil-pipe should be made at an acute angle,that the discharge 
into the latter may not interfere with its free ventilation. Each 
fixture must be separately trapped,and the trap must be located as 
near its fixture as possible. There must be no cormmection between-a 
fixture and the soil-pipe which is not trapped. 

TRAPS. Most traps are too complicated. The simpler a trap,the 
better,provided it have sufficient seal. Mechanical appliances are 
liable to become clogsed,not to fit tightly and thus to allow the 
passage of sewer air. Tne S trap is as simple as any,is of uniform 
diameter throughout,has no corners or projections to catch dirt ,and 
is thoroughly cleansed by each fair flow of water through ite The 
value of a trap does not depend so much on the amount of water it 
contains as on the depth of seals On acoonmht of evaporation the wa~- 
ter seal of a trap soon becomes lessened or destroyed unless its 
. fixture be in frequent usej;so it is therefore advisable to have as 
few fixtures of any kind in the house as the comfort or convenience 
of: .1e inmates will allow. Also,if a house is to be left unoccupied 
for a time,it is well to cover the water in the traps with cil ar 
glycerine to prevent the evaporations The seal of a trap may also 
be broken oy siphonage,either by a rush of water through it from 
its own fixture or by a rush down the soil-pipe from a fixture hig?» 
er up,and this is especially liable to occur if the trap be some 
dieténes from the soil-pipe. To prevent this openings are sometimes 
made at the top of the traps and comected with vent pipes which 
should open into the soil-pipe above the entrances cf the waste-pipe 
from the highest fixtures But this greatly ine*eases the expense,aa 
the vent pipes to be efficient must be almost 2 inches in diameter, 
and also favors evaporation from the trap. If the trap is properly 
constructed,the soil-pipe of proper size and height and if ths fix 
ture be siiessiats as near the soll-pipe as possible,there will be but 
little danger of siphonage occurring. Where it does oceur W°Clel~ 
land's anti-siphon attachment is said to work advantageously ,being 
inexpensive and permitting a free ingress of air to the trap. It is 
@lse said that if the fixture be connected to the soil-pipe bv a. 
divissent opening siphonage will be less likely to occure ~ 
Abscrption of gases by the water in the traps and the subsequent 
Gispersion of them into the air of the house is almost absolutely 
impossible if the foregoing cautions be observed,as the air in the 
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soil-pipe will be almost as pure as that of the house itselie . 
There must be an inlet and outict to the soil~pipe,and free com, 
ication hetween these,else the air cannot be changed and foul frases 
will accumulate, In such a system we have for our object3"I» The 
speediest possible removal from the house to the public sewer of 
excretal and other refuse by means cf water. 2. The prevention of 
depcesit of foul matter in any part of the drainage system,and of 
percolation into the soil of polluting liquids. 3. The establish= 
ment of a current of air through every part of the soil drains and 
pipes,in order to disperse any foul gases that may form,and to al» 
low them to escape with safety into the open air. 4. The prevention 
of any entry of air from soil-pipes,drains and waste-pipes into the 
house. 5. The exclusion of the air of the cormaon sewer from the 
house~drains and the house;the last being,perhaps,the most imort- 
ant,as the air of the public sewer may at any time contain the act- 
ive germs of specific disease.“ House drains should never exnpty 
into a cess-pool,nor should cess-pools be allowed to empty into a 
public sewer,because of the dangerous nature of the contents and 
the gases from cess-poolse All soil-pipes and house-drains should 
be tested before use. Leaks may be detected by plugging the lower 
openings and filling the pipes with water,or by pouring an ounce of 
oil of peppermint into the highest fixture and quickly following 
this with several gallons of hot water,the heat volatilizing the 
2il,whose odor escapes at every opening in the pipes unprotected by 
a trap or water seal. The heat. imparted by the hot water will also 
nelp to trace out hidden soil-pipes. All pipes placed in new build~ 
ings should be as accessible as possible,however,or elsc made of 
extra heavy matcrials and with extra care as to joints and supports. 

Ali fixtures should be exposed to the free ventilation of air un~ 
derneath and about them,and water closcts and wash=stands should 
not be closed in with carpentry work. Traps should also,if possible. 
be where they may be opened and inspected.at any time. Under each 
fixture there should be a drip-safe or tray to catch any leukage or 
overflow of water,but the pipes leading from these should never emp~ 
ty into waste~- or soil-pipes:they should lead preferably to the o= 
pen air,and not to the cellar,as the air in most cellars is bad and 
thus gains access to the house. Even if trapped and opening into 
the soil-pipe,the water in the trap is replenished so rarcly that 
evaporation soon destroys the seal and allows the air to pass from 
the soil-pipe into the house. The overflow pipe of old-fashioned 
wash+stands and bath tubs is objectionable,as it collectsdirt of 
all kinds,soap,cpithelium,ete. and it is almost impossible to clean 
ite Besides,it will often be found opening into the wastc-pipe be= 
low the trap,allowing the free passage of sewer=air into the roome 
Where new fixtures are being put in they should,preferably,be such 
as make usc of the stand=pipe principle,and that have no separate 
overflow pipc or outlet. 


LECTURE XV- 

the requisites for a good water-closet are: That it should not 
allow the esgape of sewer air from the soil-pipes into the house} 
that it shall be thoroughly and easily cleaned each time after use; 
that there shall be no hidden parts in which filth can collect,or 
which cannot be readily cleaned; that the flushing or washing out 
of a closet be done in such a way that dirt or spray be not thrown 
into the air of the room; that there be sufficient water supmly to 
wash out the bowl and trap each time and to refill them to,*he pro= 
per level; that the trap itself is not siphoned or left empty by a 
asacharee of water from this or another fixture. 
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Of ashe different kinds of water closets the pan—and the valves 
elosets are the oldest and the worst,and should not be usede They 
consist of a receiving bowl,the hottom of which opens into a sring= 
ing pen or is elosed by a valve. The pan or valve and the lower 
part of the receiving bowl are enclosed‘in a larger bowl,th3 con= 
tainer,connected with the soil-pipe and traps The dpth of water in © 
the receiving bowl is regulated by the depth of the pan in pan-elog- 
ets,and in valve closets by the location of an overflow outlet. In 
both kinds the contents of the receiving bowl are discharsd inta 
the container by the thpping of’ the pan’ or valve,and the® onset 
quence is that the sides of the container as wei as the under side 
of the pan or valve soon becomes thickly coated with filth. This, 
being hidden.aceumulates,dccomposes and contaminates the air in the 
container, which air is of necessity discharged into the room as it — 
is a dptacee by the contents of the receiving bowl. In the valve~ 
closets the overflow pipe from the receiver furnishes an additional 
way by which the foul air may pass from the container into the at~ 
mosphere of the room. It needs no argument to show that these eclos~ 
ets are decidedly dangerous to health. Plug or plunger closets 
are those in which the outlet above the trap is stoppered by a 
plunger,this being usually in a chamber at the side of the receiv— 
ing bowls The bowl and side chamber holding a considerable quantity 
of water, ; the trap -is well flushed out each time of use;but the side 
chamber and plunger being hidden and not easily W¥einee. soon become 
coated with filth and dangerous to health,as there is nothitir to 
prevent the air from passing from this chamber into the room. More= 
over tne plug may not close the opening completely, thus allowing ac 
continual waste of water. A trapped overflow pipe ri the plunger 
keeps the closet from being filled too full and overflowing. 

Hopper closets consist simply of a bowl connected below with an or-= 
dinary trap,and as there is nothing to get out of order,this kind 
is one of the best, The objection to long hoppers is that dirt is 
apt to stick to the sides and become offensive,but this can be pre= 
vented if itis so arranged that water begins to flow down the 
sides as soon as the closet is put in use,thus preventing achesions 
Short hoppers have not this objection,as the faeces fall directly 
into the water in the bowl and are carried out through the trap as- 
the bowl is flushed. All water closets:should have a flushing rim : 
entircling the top,so that all sides of the bowl may be washed dom 
and cleanscd each time the closet is used. ‘Wash-out closcts retain 
considerable weter in the bowl and are emptied by a strong flush of 
water from the flushing rim. They are simple, do not readily get out - 
of order, and are much in favor at the present time». AS they are a 
modification of the short-hopper closet,so is the siphon ¢luset a: 
modification of the wash-out. In the siphon ¢losets the contents of 
the bowl and trap are lifted out by a siphonie action,and ttien the 
bowl and trap refilled,as in the ease of wash-out closcets,by an af 
ter flush. In the Dececo closct,a siphon closet,use is biiack of the 
principle involved in the Field flush tank. Hopper,wash-out and six 
phon closets should be supplied from water closet cisterns,which 
should give down a certain and sufficient volume of water with only 
@ short pull on the chain. The bowl and trap should also be refille 
ed from the cistern after use. Water closets should not be connect> 
ed directly to the water supply pipes of the house,as air from the. 
closets may be sucked into them at times when the water suprly is 
cut off ,and the water afterwards be contaminated by it. But this is 
hard tc avoid in pan,valve or plug closets,and is another serious ~ 
objéction to their use. Vent pipes from tHe bowl and seat of water 
clossts must be large.must not open into the soil-pipe but into the 
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‘opén airy, ,must not open near a window nor any opening; by. whier 
air is Wako into the house,but may open into a flue which is con 
stantly heated,as the Ei techen chinney,or they may be heated and a 
current kept up by a small lamp or gas~jet. No watar ¢loset should 
be palaced in a living- or bed-room, 
Water’ closets should aiways be in rooms that have: free“ commmnica~ 
tion with the open air, gecither by means of 4 large window or a ven= 
tilating shaft of at Least four square feet area. Urinals,if used, 
must be constantly and freely flushed,else they soon become ét'tehe 
ive. The floor of urinals should be of yeyg ceca aed or enameled 
irons iti 

BATHING. in health we make use of baths and bathing for the. 
cléansing of the body,the stimulation of the functions of tre skin, 
and to furnish a tonic to the whole system. A proper bath properly 
taken is exhilarating and thoroughly enjoyable. Baths are also to 
be employed in sickness as a means of ecure;but such use. of them is 
forcign to the present discussion. Dr»Wood says; "Cleanlinegs and | 
the maintenance of the proper condition of the skin reyuire the use 
of tire bath at least twice a week. In some very delicate persons . 
the gencral bath produces marked depression,but this can almost al~ 
ways be avoided by the use of very hot water.: If: the hot. or warn. . 
bath be employed habitually,it should be preferably. taken at night, : 
and,unless under very exceptional circumstances ,the hot bath, should, 
always be followcd by cold sponging or the cold shower bath,or_by a 
plunge into cotd water." The temperature of a cere bath. may. bs. trom 
40° to 75° or 80 °F, that of a tepid bath, 75° to 85° or. 90°, a, warn 
onc 385° to 100° ,a hot onc,from 100° to it9? or even Wiech. ait ee gh Wa 
A gers bath is taken ,»not So much a its cleansing as. for its tonic . 
and stimulating effects: the others are used mainly for their cleans 
ing a ted though if folluwed® by the cold sponge, Show¢r or dip, 
igiedtately after physical exercise,while the body is still warns: 
but after perspiration has ‘ceased,and followed by good rubbing ana 
friction of the skin,dispel fatigue and give a sense of buoyancy 
and lightness. The shock of the first contact of the skin is but. ~ 
momentary and can be withstood by most persons,unless there-be ser. 
ious organic disease,and the reaction produced certainly compens-~_,. 
ates for the momentary discomfort, 1f the bath be taken in the open 
air,there is the ddditional benefit. of a plentiful supply of fresh 
air for the lungs,of the physical exercise and increased cireula~ 
tion induced by swimming or combatting. the surf,and,if in the sea, 
of the stimulation of the skin by the salt. In fact,sea~bathingz may 
be advantageous to a marked degree where. the circulation and action 
of the skin is sluggish. Or a sea-bath ean be imitated at home by 
adding about one pound of salt to the gallon of water. Those who. --. 
are subject to organic heart disease should not indulge in sea~bath- 
ing,nor in deep fresh water bathing,where a sudden tax may- be. made | 
upon the strength and the heart action be disturbed or checked. .-. 
Women” who are menstruating ,or whe are in-the later months of preg- 
naney ,should not: take cold baths. Baths should not be taken too . . 
soon after meals , becausé digestion may be lessened or entirely stop- 
ped by the blood being called from the stomach to the skin and mus» 
eles ,and. nausea and vomiting thus induced. Rohé bss Soe 7 eRe: Bet Be 
no Aoubt- that” many of the cases that arercalied ‘cramps’ ,and: which; 
frequently result: in drowning,are due to this cause.” In cold baths 
the head_ should be immersed firstjto avoid in ereasing. the blcod~., . 
pressure in the brain too greatly ,which might. result if the bedy be 
were gradually immersed from the feet upwards." : 
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ane foliowing rules. sLemiedyby the fneitish Royal Homane Seeietr 


are worth noting. 4 Aas: ig bathing within two hours after a ne or’ 
when exhausted by fatigue or any other cause,or when.the body 
cooling after perspiration, ?). Avoid vathing ‘altogether in the aieai 


air, if,after heaving been .a short time in the. vater, there is 2 sense 
of chilliness,with numbress cf the hens and feet; but bathe when 
the body is warn.provided no.time is lost in getting into ths water. 
Avoid chilling the body by sitting or standing undressed on the © 
banks or in boats,after having been in the water, Avoid remaining 
too long in. the water. but leave the water immediately if there is 
the slightest feeling of chilliness » The vigorous and strong may 
bath? early in the morning on an empty stomach:the young anc those 
who -are weak had better bathe two or three hours after a meel;the 
best time for such is two or three hours after breakfast. Those who 
are subject to giddiness or fainting,or suffer from palpitation or. 
other sense of discomfort at the heart,should not bathe(out of 7 
doers) without first consulting their physician." Vide Sea-Air ana. 
SeasBathing,by. DroJohn Hs Packard. 

Aftsr any kind of a bath the body should be thoroughly dried,not 
only to-restore and accelerate the circulation of the skin by the 
frietion and to prevent the cooling by the evaporation of the water 
but also to prevent chafing and eczematous eruptions where the skin 
is subject to friction of clothing. Warm or hot baths shoulé¢ not be 
taken if the person is to be exposed to the cold within several 
hours,and the same rule appiies to Turkish,Russian and vap ul baths. 
So these tatter shouid. not be taken away from home in cold weather, 
pi OO dane bathecr takes painsto rest well after the bath,ance then , 
or o1 before going inte the open air. In all warm baths in 
health the principal object is to secure the cleansing effects,and 
to be effective their use must be systematic. Zhe pores of the skin 
are self-cleansing only to a certain degree,and. the free use of 
warm water is most beneficial in removing dry epithelium, sweat, dirt 
and greases If the pores of the skin are obstructed there is not 
only irritation and eruptions of the skin produced,but more work is. 
thrown Bp OAS the kidneys and these,if affected,will break down the 

quicker >..50ft water is to. be pee faeecd for ordinary bathing and 
washing because it. often PUPTENGS, or reduces cutaneous irritation, ° 
and because it saves SOAP » 

if, Turki sh. bath consists l..In a ary, hot air bath-at a temp erature 
of from 120° to. 170° “Fo, OF, even higher ,from ten :to thirty minutese. 
This causes in most. persons. extreme perspiration, with no sense of 
discomfort, but rather A very. pleasant - sensation. After this cdmes 
2. A hot shower bath to wash off the sweat; 3. Shampooing,massage > 
and s¢rubbing,to thoroughly remove all dirt ,epithelium and rerspir~ 
ation from the skin. This is in moist hot air at from 100° to 110°F. 
4. A. warm. ghoverbath gradually changing to a cold one,and then @ 
thorough drying of the body. and a rest for a quarter - or half an 
here A- Russian bath differs from. this only in that moist air at 
150°» or- Less is.used instead of: dry air for the first bath. 

It has been: said "that a person ought never to stay in either the 
hot air or steam rocm, Sf. in any wise pppressed, or to use very cold 
water afterwards ,if- one | feels any shrinking from it." Nor should 
one: who. ‘is very eorpulent; or subject. to organic heart disease,take 

a Turkish or Russian. bath. without the advice of a physician. But 
pie healthy: persons they are very pleasant, and in most cases bene= 
ficial,provided they are not taken too often. and that one dces »o* 
indulge in’them too long at a. timeo © 

The terms sun- »mud~ ,sand=, and pine needle~baths are self xp Laie 
torys These are used in treating certain diseases and are supp osed 
40.49 2065 goad, ,eeseaially in rheumatic affections. 
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SCHOOL HYGIENE, This subject is of importence to the physiciay, 
not only because he is orftén called to &¢t upon school cormittees 
and boards of education,but mainly beesuse iianv of the disturbances 
of health in childhood which he hae to treat have their origin or 
cause in the harmful and insanitary vonditione of schoel life, 
We will consider especially the Porsonal Hygiene of the scholarjthe 
condition of his health,his habits,and the amount of work done,and 
the influence of these on his future state and development. As to 
the sanitary requirements of schovl~rooms and buildings,the Extern~ 
al Hygiene,the principles already laid down in the notes on venti« 
lation,heating,drainage,ctc. apply equally well here,but a fow spex 
cial points will be noted,as notably applicable to school~buildings. 

There are disturbances to which ali children are subject,whether 
in school or out;but a special class are markedly influenced by 
school~life and work,and to these we may five the term,-School Path- 
Ology. Of some of these overwork is the cause;others are set up by 
other conditions. Overwork,coufiied with depressed vitality may give 
rise in children to one or more of the following; Dyspepsia,head~ 
aches,nervous derangements, chorea, epilepsy ,neurasthenia,back-aches, 
menstrual disorders,and in. some cases,consumption. On the other 
hand,bad arrangement. of seats and desks,improper location of win- 
dows ,blackboards,etee may cause spinal and other physical deformi~ 
ties,dcfective eyesifht,etc. Of the first class,even where the am 
ount of work may not séem or may not really be toe ruch for the cape 
acity of the child,worry about rank or over an approaching ecxamina~ 
tion may have a harinful effect upon a nervous temperament. Thisis 
especially so when th examinations come at the end of a spring 
term,when the scholars are all more or less worn out and debilitat- 
ed. The forcing process should be avoided as far as possible,anda if 
grades are to be given at all,they should be as much as possible 
for the work and attendance during the term,and not so much for the 
actual work done at examination time. Moreover,young children : 
should not be kept in school fot too many hours in the day,nor -,. 
should the school be looked upon by parents as a place to which to 
send children to keep them out of the way and from mischief. Ediin | 
Chadwick has shown that a child from five to seven years can only 
attend to one subject for about fifteen minutes;one from seven to 


eteo,and that the length of individual iessons,and likewise the to 
tal days work,arranged accordingly. The very early years of school- 
life should be given to inculcating correc} habits of attention anc 
of morals and to training the will and power of concentration,rath~ 
er than to the teaching of any special knowledge. But it is proba~ 
bly the work attempted outside after school-hours,and not the actu~ 
al work done in the school that is most responsible for the break= 
ing down of health,especially in older scholars. In Cleveland in’S8I. 
of I86 girls in the Hizh School,29% of those who studied less than 
2 hrs. cut of school had poorer health while ‘at school,70% of those 
who studied from 2 to 4 hrs-daily out of schoo1,93% of those study 
ing from 4 to 6 hrs. outgide,and 100% of those studying over 5 hrs. 
out cf school. Of these same girls,the percentages of those whose 
health was “very poor while at school", dividing them the same way 
as regards overwork,wase respectively 14%,40%,66% and 100%. This 
loss of health was attributed by the parents to stair-climbing,ir= 
regularity of meals,worry about rank and examinations,ctc.;but Dre 
Goodell says; "So commonly do I find ill-health associated with bril- 
liant scholarship,that one of the first questions I put to a young 
lady scoking my advice is,'Did you stand high at school?'* 
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"The effects of anxiety are wors. than carrying heavy loads," 
While a child is at school its mind should not be wearied by out 
side tasks,as music ov painting iessons,nor the body weakened by 
social dissipations,late hours and indijcstible foods. Girls ére — 
more susceptible to disturbances and are more subject tc them,be~ 
cause they ere more willing to undcrtake extra or double work thar 
boys,and because they are more ambitious and worry more about rank» 
In ait children the obtaining of good health and a sound constitu» 
tion is of the first importance.Youth is the time for gaining °. 
heaith,not for losing it;for building up sound bodies and constitu- 
tions,oot for breaking them dor, and s¢hool-life should always have 
that as one cf its greatest ends. Of what use is all the learning 
one may gain before the age of cightcen;if there sey no strength to: 
use it afterwards in the battle of life? 

Scho>1+ ‘life is sometimes responsible for dyspepsia by crivievetaiin sie 
with te regularity of meale,the children missing the mid-day meal 
and having to dapond upon a meagre lunch,often of sweet and indi-x 
gestible food. This is especially Looe tarit when the rest of the : 
family dine at noon and there is only a light meal served in the. 
évening. Again,many habitually lose their breakfast through fear of 
being Tate,or else bolt. the food without masticating it and gulp 
down hot voffee or tea before starting on a run for school. But oft- 
en the loss of appetite is due simply to lack of frésh air anc .pro= 
per ex3reise,. Such dyspepsiés are to be treated by attention to the 
foregoing points rather than by medicines | 

Headache is acormmon disturbance among schovi children,and mey be 
duc to any one of several causes,among which are over~work,prcedue= 
ing ircitability and dis turbances of cerebral circulation,bad air, 

eye=strain,ctc. The eyes should always be examined when headaches 
arc persistent,and defects corrected by’ proper glasses. Vith head- 
aches nose-blecd may be a symptom and- should not be overlookeé,a: 
it may indicate circulatory disturbance. One of the most commcs: 
symptons of nervous derangement is sleeplessness or restless elecp, 

and this condition should give warning that something is wrong. 
Dr;Folsom says: "1 doubt whether there is an exagecrated prevalence 
of manifest or well-marked diseases of the’ nervous system among 
school~children, 1f due to the school-drill,my impression is that 
they come for the most part later in life,after the @¢hildren have 
left scho..itand because of constitutions weakened during the echool 
years,instead of strengthened as they should be." Children subject 
to chorea or epilepsy should not attend school,not only for tkeir 
own sake,but for that of the other children,who may be unduly af- 
fected by their nervous manifestations. They should be educated 
quietiy and cautiously,with proper treatment and plenty: of out-door . 
life. Nevrasthenia,or general breakdowm,may occur,usually from over 
work and especially among young women. It may come on unéxpectedly 
after the examinations,when the strain and excitement is removede 
Menstrual disorders are also apt to occur among givls that are be- 
‘ing ov 3r-worked mentally ,and we ought to remember that at the time 
this function is developing the system is undergoing a heavy strain. 
Also,to certain women rest from customary work is necessary at the 
time of the periodical recurrence,and excuses for absence at this 
time ought to be freely granted. It has been said en ee ger 
ghrough as much work as boys, working in their own way." ew 

The development of consumption may be due to the school-life ; tho’ 
it is hard to say how frequently this is the case. Bad air and over 
work are both important factors in its production,and if these are 
forced on underfed or predisposed children the discase may be pro~ 
voker . - 
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"In a consumptive family the steadfast rule should be, that the | 
mind be wholly subservient to the body's welfare. 

The main cause of spinal and other deformities and defective eye-. 
sight is apt to be found in faulty construction of seats and desks, | 
improper location of windows, etc.,though excessive work or strain | 
‘May maintain a low vitality and act as predisposing conditions, The 
datter point is shown by the fact that spinal curvatures are more — 
prevalent in those especially prone to weakness of the muscles, as 
girls and women. But no seat or desk will remove original weakness 
of muscle as the one important predisposing condition, and children 
cannot be made strong by supports. "Spinal curvature is not only a 
product of low vitality,but does harm by permanently fixing vitali- . 
ty at a low standard.” Bad seats and desks not only cause spinal de- 
formities,but help to cause defective eyesignt by making the scholar 
hold the book too near the eyes, and by making him bend his head 
so that the circulation of blood is impeded and ocular congestion 
favored. However, no seat can be devised in which a child will 
maintain a correct or “normal' position for any length of time , 
as this is an impossibility for young children, but the trues aim. 
should be to furnish a seat in which one will naturally assume the 
correct position after having temporarily taken any other, "Move- 
ment is a child's way of resting; rest is a kind of work, to be ) 
taught by degrees." Seats should have backs to prevent fatigues, but 
a comfortable back gives support to the lower part of the spine 
rather than to the shoulders and upper part of the spine. Many for- 
eign authorities advise seats witn backs only high enough +o sup- 
port the lower part of the spine, and low enough for the scholar to 
rest his elbows upon them while studying. The following points, sug- 
gested by Dr. Lincoln, are worth noting: 1. The chair is often too 
high for young scholars. The most convenient plan may be to provide 
foot stools. 2. The seat from back to front ought to be long enough 
to support nearly the whole thigh. A more or less spoon-—shaped hol -- 
low in the seat is commonly thought desirable. The curve of many 
settees is such as to produce pain at the point where the tuberosi- 
ties of the ischium rest on the wood; the support is not wide enough. 
3. Seats must have backs. The straight upright back reaching to the 
Shoulders is bad; a straight back, slightly tilted is net bad. Amer- 
ican seats are commonly curved,with curved backs. 4. The edge of the 
desk should come up to, or overlap,the edge of the seat. The recog- 
nition of this fact is a recent diseovery. 5. Most of our best 
desks are too high relatively to the seat, doubtless to prevent the 
pupil from stooping. Something is gained in convenience of reading 
by this plan, but it interferes with correct positions in writing.’ 
The elbows, hanging freely, should be only just below the level of 
the lid.” For near-sighted children the higher desk may be a necessi- 
ty in writing: if the desk is made low a portable writing stand may 
be placed on top of it when necessary. 

Windows on only one side of a large scho..1-room may not give suf- 
ficient light upon the desks most rsmote from them. Consequently, 
there should be windoys on two sides, preferably adjoining ones, of 
large school-rooms. The windows should be at the back of and to. the 
left of the scholar, thus giving the best light upon the desk either 
for reading or writing. They should not be placed in front of the 
scholars, as the continuous light and glare is very trying and in- 
jurious to the eyes. They should extend almost to the ceiling and 
have square tops to admit as much light <s possible. Blackboards 
Should have a dead black surface, not a glossy one, and should be ~ 
on the sides of the room on which there are no windows: 

Walls should be of a neutral tint, not onlin white. 


4b LECTURE XVII. 
onstruction of School-houses, The principles aixvcady given as- 

-%9 venti.s.ation,ncating ,waterssupply,etc:.,appiy here as elsewheree 
From I8CO to 2560 cusfts of fresh air should be supplied to each 
scholar pér hours In cold weather this should,cf course, be at 

Least partially heated. The air-ducts,both inicts and cutlets ,mst 
ve Large cnough to change the air without causing injurious and un= 
comfortable draughts;and these ducts should be as short and free 
from bends as possible,or botter, the roems should open into the 
supply and exhaust shafts diroctly. Tho aly may be pro-heated eithsz 
er by stcavor hot wator collis or by a furnace,though preforably by 
the former to pote ‘baking’ the air,and also preferably by the in 
direct systom, Tlero is no objection to having additional heating 
apparatus in the s¢choel-rocme ,provided tt is guarded so that the 
scholars may not be aceldentally burned. Any system that will give. 
a sufficiont supply of freeh sir properly heated wiil of necessity 
be more expensive than the old way of not ventilating at all except 
by opening tho windows at recess time,but expericnce shows that the 
increasé in expense is not so very great,as sco much heat is lost by 
cpening the windows in this way,and the benefit to the children ful- 
ly compensates for the increase. The school-house should be on ary 
and well-drained soil,as dampness is not only depressing to all cone 
etitutions,but is an important factor in the causation of phthisis. 
There should not be too much shade about,and as many rooms as possi- 
blo should have sunny cxposures. 1f the sun is annoying during the 
sessicn,it may be excluded by inside blinds or shutters.but we must 
not lose sight of its helpful influence in the oxidation of organic 
matterss Basements cf schoel-houses should be well-lighted ,waters 
tight and dry,and stiould be kept scrupulously clean,that mcisture 
ani notious gases may not be drawn into the rooms above. 

Coantry schoels may bc heated by stoves surrounded by shect iron 
drams,and with fresh air brought in from without near the bottom of . 
the stove, Passing up between the stove and drum,it gives good vent- 
dilation without. chilling or draught.. As great.a length of stove» 
pipe Shculd be exposed as possible,to get the benefit of the heat 
from it. The water supply should be free from all impuritics and ae 
gmocd as can be had, In the country,if from ncishboring farm-house 
wok it may be contaminated by leakage from cesa~pools and barn~ 
yards» For this reason teachers should be taught to make the test 
for chlorides and the reason for it,and should make this test fre~ 
quentiy. If cause for suspicion arises the use of the water should 
be stopped at oneccs Watcr-closets and urinals ,where in use,should 
be kept clean by a competent janitor,and the principal or headc- 
should see that this is done, In the country the pail- or earth= 
closet system should be substituted for the old privy-va'it or cese 
pool,and it should be the duty of some one apart from tke teacher, 
regularly appointed and paid by the school-directers of tho dis- 
trict,tc see that removals are made at proper intervals:the teachor 
should maintain supervision over the daily condition of affairs. 

if possible,the out-houses should be connectcd with the school 
house by covered ways,that the children may not be exposed in tn 
clement weather,but these ways should be open or else constantly 
ventilated me open windows on either side. Cess-pools should be at 
least 50 ft .distant,and should drain away from the schcol~house.s 

Amp e ce ee be made for the rapid escape anc. for the 

safety of scholars and teachers in case of fire or panics Fire 
drilis should be regularly practised in all schools of two stories 
ov more,and presence of mind inculcated,that emergencies may be met 
with safety» THe comfort of the child aiieaid not be forgotten in - 
the constriction of the school~hougse ;though health is the main Aire 


Behool Quarantine. As certain discases aru contagious, it is nies 


cessary that schoolauthioritics have the right to forbid the attend- 
ance of such persons as have beer-coxposed +o inrection until all 
danger of transmitting the disease tv others is passed. This power 
is usually,however,exerted only in the case of those diseases most 
dangerous to life and health,though the stringency of the regula» 
tions differs at different places. Smakl-pox,scarilet-fever ,diphthek- 
ia,measles and even whooping cough ought always to be quarantined, 
and it would be better to keep children out of school who are af: ~ 
flicted with minor diseases of this class till all danger of infec# 
tion is over,as it is only by rigid measures like this that we may 
finally be able to wipe these maladies out of existence, 
Local Boards of Health should make and enforec rules looking to the 
prevention of the spread of the graver contagious discases,and 
should,when necessary,cliose schools and sehool~buildings till all 
danger is past». DreLincoln gives the following as a system of fen~ 
cral regulations;:"I. Persons affectcca with diphtheria,maasies,scar~ 
let-fever,or small~pox, (variclioid,}) must be excluded from the 
schools.until official permission is given by the Board of Heaith 
for their readmission. 26 Persons tiving in a family or house where 
Such a case occurs are also exclucce until similiar permission is 
givene 30 This permission is not to raves ot until sufficient time 
has elapsed since the occurrence of the last case to insure safety, 
nor until the premises have been disinfected under the direction of 
the Board of Health. 4. {If a chiid suffering from ove of the above 
diseasesxattends scnool,the premises oy the school must be disins 
fected under the direction of the Board of Health before they are 
used again. 5. physicians,tcachers,s¢hoc!.-officers and school=child- 
ren,knowing of such cases of discase should at once report them to 
the Board of Healthe Ge The Board should also notify the school-au-~ 
thorities of ail such cases, 7. Notice mist be sent to the family: 
by the school~authorities,acting conjointly with the Board nero 
Children having had one of the ebove diseases,may return 
school with safoty after the following periods; "Scarlet-— fevsi,; 
six weeks from date of rash,provided desquamation have completely 
ceased and there be no appearance of sore-thrnato Meesies; three : 
weeks ,provided desquamation and cough have ceased. Smail-pox and 
chicken~pox;when every scab has fallen. Whooping-cough;after six 
weeks from cormencement of whooping,provided the characteristic - 
Spasmodic cough and whoc¢ping have ceased,or earlier if 211 cough 
have passed awayo*Diphtheria:not less than three weeks,when conval~ 
escence is completed,-there being no longer any form of sore~throat 
nor eny kind of: discharge from the throat,nose,eyes,ears,et¢eo,nor 
any albumbnuria." Rules and regulations like the above when prom 
gated,"should have the force and authority of law,and should be en 
forced,if necessary ,by the entire power ,inclinding school- officers, 
etco,of the State." It is to be “hoped that we shall soon have a 
means of inoculating persons afainst all contagious diseases,as we 
now do against small-pox. At prcesent,Boards of Health and school 
boards should insist on the vaceination of all school childrens In 
Tllinois from I886 to I883 the deaths from small-pox among unvaccin- 
ated children were 48%3;among the vaccinated,only 0.9%. fn this city 
all who desire it are vaccinated free of charge by the vaccine phy} 
sicians,though it is not compulsory. Regulations similar to the fol~ 
lowing suggested by Lincoln,shofiid be in force in every school-dis~ 
trict. "Every child entering the public schools must show a certif 
icats from some reputable physician,giving name.age,residence ,apr*: 
proximate date of vaccination,date of examination,result of examih- 
ation; the last two to be of the physician's own Knowledges The fact 


48 ¢ 

of vaccination must be entered on the scnoalerecord,and on liets 
for promotion and transfers The school-authorities shall annually « 
report the wmumber of those not protected to the State Superintends= 
‘ent of Education. Echsol- authorities may order the exelusion of non- 
protected persons,after sufficient notice where they think the meas- 
ure required for public healthe Revaccination at the age of fifteen 
may be required under similar circumstances. These unable to pay > 
should be furnished with free vaccination by the school~authorities,. 
A physician's certificate of protection by a previous attack of 
small-pox is equivalent to a certificate of vaccination." 

Contagious ophthalmia is a disease often prevalent in institution 
and occasionally in primary schools,and requires great care to pre~ 
vent its invasion and spreading as cebl as to effect a cures Those. 
afflicted with it should be quarantined until there is no further 
discharge or till the granulations on the inner surface of the eye~ 
lids have disappeareds Enfeebled health and poor and insufficient 
food favor its development,but the chief means of contagion is by 
the use of the same wash basins and towels by a number of children. 

School-children should not be allowed to attend the funerals of. 
companions dead of a contagious disease,nor should funerals be al» 
lowed in schoel-houses under any circumstances ,owing to the cffect 
on the thoughts and sensibilitics of nervous sustdnen: 

Boarding schools and institutions should heve an infirmary where 
contagious diseases may be isolated,and should make that isolation 
as complete as possible from other scholars and inmates. At the 
begitning of a term it may be well to subject any who have been ex~ 
posed to contagion to 4&4 delay till the probable period of incuba= 
tion for the rie disease is passed,the period dating from the 
time of exposure: With the above precautions it will rarely be ne« 
cessary to ciosé? a school »unless a disease be markedly epidemic and 
malignant « 

Prophylaxis. Diseases are divided into two main classes ,consider- 
ably different in their origin,nature and characters The first a= 
rise within the body through some alteration or disturbance of nu= 
trition and assimilation,and are called Autogenetic:their causes do 
not come from without,though there may be external predisposing or 
aggravating conditions. The second class comprises those which are 
due to a cause from without,favored it may be by either external or 
internal predisposing conditions,but of necessity depending on the 
reception or inoculation of the special cause,which cause has the 
power of reproduction and development,of vitality and virulence. 
Such diseases are called Contagious ,Infectious,Specific or Zymotics 
Prophylaxis is "the use of hygienic or other precautions conducive 
to the prevention of disease";or it may be defined as "a series of 
methods or procedures whereby disease is restricted and prevented 
by suppressing or removing its predisposing conditions ,and destroy~ 
ing or modifying the exciting causes."Its first funetion of suppres- 
sing or removing predispasing conditions is accomplished by Sanita 
tionjthe second,that of destroying or modifying exciting causes,is 
carried out by Disinfection. The words'predisposing conditions’ in. 
Stead of ‘predisposing causes'should be used,because thes. condi~. 
tions can never in themselves originate a discase, though they may 
make the system more susceptible to the exciting cause of a disease. 

As we have,as yet,very little definite knowledge of the real na= 
ture of the exciting causes of autogenetic diseases ,they being de~ 
veloped and elaborated within the body;and as disinfection,or the 
destruction or modification of these exéating causes,is an essen-— 
tial feature of prophylaxis,we are compelled as yet to. apply prophy- 
laxis mainly to the contagious diseases,the causes of which are — 3 
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demonstrable without the bodye This does not restrict the use of 
prophylaxas and sanitation,however,in autogenetic diseases by the 
selection of proper diet,clothing,climatc,ctce,but indicates that 
at present yu most fruitful field for prophylaxis is among the dis~ 
eases of tiie Second classe Sanitation is the defensive ,disinfsetion 
the assressive part of prophylaxis. 3 

Sanitatione fo remove and suppress predisposing conditions ,and 
to prepare the body to resist and repel the action of oxcitins caus~« 
es,we must not only strengthen its resisting powers but make all ex- 
ternal media as favorable to it and as hostile tc the exciting caus- 
8s as possible. The resistant powers of the body mast lic in sue 
individual cells of the body,and it is but natural to suppose that 
this repellant action fo noxious substances is best porformed when 
the cells are in most perfect health and most visorous. We have al» 
so learned that purity of the external media,as air,water,etce,is 
essential to tne health of the body and its component cellis,and - 
that conditions of inmpuraty in these media predispose to PPARs 
We shall alsc learn that a proper and sufficient supply of whole~ 
some food is essential tc health,and that certain other factors,as 
sex,age ,clothing,climate,ctc.,may or may not predispose to disease 
In other words,if we strengthen the resisting powers of the system 
to the fullest extent and remove ali predisposing conditions,in all 
probability the exciting causes will be inoperative and bron can 
be no incurrence of the diseasee This is the essence of sanitation, 
to secure perfect health,to increase the inherent power to resist 
noxious and harmful influences,and to make all the surroundings and 
earvironments of the body pure and free from depressing factors. 
This applies equally to both classes of disease;for with healthy 
cells and proper food there will not be faulty nutrition and assim 
ilaticn,and the consequent production of the exciting causes of au» 
togenetic discascs;and by vigorous resistance and pure surround 
ings there is kittle hope of the serms of the contagious maladics 
gaining a foothold within the system long cnough te reproduce them 
sclves and cause the disease. Te best means of preventing disease 
is te learn and apply the best means of attaining and retaining a. 
healthy and vigorous state of the systemsto observe the ™ 
Laws of Hygicne. 
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sacucriclogy. Before going on to discuss Disinfection,it will be 

well for us to consider briefly the nature of thoce exaia ine causes 
of contagious discase which disinfection aims to destroy or modify, 

and,if possible, the mpans by which they do their harme 

Miiteriolor sv is the Science of Micro-organisms;and its study con= 
Sists in the study of these Micro-organisms and tneir form by the 
microscope,in their artificial cultivation on suitable culture-—med= 
ia@,and in the study ot the effeets of the pure cultures uptn ani 
in. All these micro-organisms, or microbes,as some call then,we 
Classify. wmder the generic term Bacteria though the name Bacterivm 
is also siven to one of the minor specics or divisions. 
If wo-@ivide them according to their form,according to Mac® wo. have 
three Pamilies;the Coccacecs,which are normally spherical in shape 
considering their individual clements;the Bacteriacces,whose cle~ 
ments are rod=-shaped,either in short cylinders or filaments ,but — 
whose length-always exceeds the breadthjand the Beggliatoacecs ,whose_ 
elements are rods or filaments,but with a base,often fixed,and with. 
a free apex or top. Under the first-class come the micrococci and 
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sarcinac,under the sccond,the bacilli-~-and- spirilii,and under the 
third,the begziatoae imother way of classifyins tiem is by the kind 
of work they do,the substanecs they produce or the ceffeets of their 
inceulation upon the animal orsanisme Accordingly ,we have Chremo~ 
genic bactoria, or color=producecrs; Saproronic, or putrefacticn=produc 
ers,and Pathor “onic, or disease=produce rSe Again, ve may classify “hom 
as Dodie an-2a erebi¢ or acrobic,according to whether they die or 
live in the atmospherce. There is a difference of opinion as to 
whether these minute organisms are animal or vegetable in their nae 
ture. Hany possess the power of motion,while they take - CQ5 as do 
plants:at all ovents they qre very near the border-line betweon the 
two kingdoms. ‘Ie shall: only consider at present those that are pro 
sumably pathegenic, and that have to’do with the ‘serm-ethcory! The 
Germ Theory is that the contagious, infectious or specific diseases 
are transimittcd from one ‘person to another sor in some cases,from | 
animals to: men or vice > versa, by means of” these micro-organisms ,the 
infection being by th nee ersrect drinking water or $220 © Pood as carri~ 
ersor’ by direct ponthiell The term contagious used’ to be applica 
be applied solcly to those diseases which were tra ansmittod by tix 
rect contact,and the term infectious to those in which the transriis. 
sion was by the air,water or food. But we now know that the germs 
cf the former class may also be carried by the air or wat er, and 
those of the latter class transmitted by direct it watt So the 
terms arc now used interchangably. The ‘torm' zymotic' used to be ap~ 
plied te those discases occurring in epidemics and which were sup» 
posed to be due to fermentative processes:it should now be applica 
to all those that are presumably due to a living serm. The term 
specific’ should only be applied to those which have a specific. 
origin,which Bove been proveri to be duo solely to 4 single livinre 
germe That most cormunicable diseases arc duc to such germs is ~ 
more than probables but there are some in whieh it has not been ful 
ly proven,and- there remains” the bare possibility that some of these 
may arise from insanitary causes without ‘the presenee of any defin~ 
ite living germ. Our reasons for bel#eving in the ferm thoory as an 
ettplanation of the causation of infectious discases arc based on = 
empirical and logical as well as thcorctical faets. Leavins et bad 
progent,sthe history of the work already done,it is evident,in th 
first place,that the matter that causes a aigéase; the ponkdeeies 
must ,vhen introduced into a’susceptiblse person or animal,incroasé. 
i quantity to an -ecnormous extente Note for instance,tne amount of 
rulent matter thrown off from a case of re or scarlct=fev= 
cr rand yot. how little it took to start tho disoasee No dead chemics 
al ‘substance has the powor of ‘being inercased to such an extent by 
simply findinre a Togemert in a’ Suitable medium. The poison of con~ 
tacicn,whatcver it may be ,evidently must have life and the power of 
reproduction.s iercover, berets causes of discase when freed from the 
body may be carricd : lone stanecs: through the air or by water, or ae 
may exist for voars and Hat ctain their power for harm,only wait- 
ing to finda suitable ftoal ‘hehaee HoMainldnd to miltiply and cause 
the same inientical matady as woforee No doad matter,solid,liquid or 
fascous,exposed to the oxidizing or decomp osing Acti ori of the air 
for all that time or through 212 that space could thus retain its 
rovsr for evils But we do know that tho spcres of many bacteria,or 
tho bacteria themselves ,may be carried long distances skept long per- 
iods of time,and even exposed to great extremes of temperature ,with- 
cut being "411208: or lesing their powers of reproduction. and rapid 
multiplication. Again,we know that substances ‘that are poisonous to 
or. prevent the development of other low forms of life dc,when pro- 
perly applica or us. prevent or remove the dangor of sontagion.e 
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There is also a direct analogy to the pucuomena- of femmentation in- 
the development and progress of any of the infectious diseases;the same 
rapid multiplication of cells in suitable media at proper temperatures, 
a period of incubation,then changes in the eulture-media which,after go- 
ing on to a certain extent,check the further growth of the organism in 
that media. What it is in the medium that checks the growth of the germ 
we cannot determine a priori,but we can take it to be something hostile 
to the contagium,as alcohol above a certain percentage is hostile to th> 
yeast-ccll,or clse we can consider the supply of food requisite for the 
germ,if it be such,to be exhausted and reproduction checked for want of 
nutriment. As to what is already proven about the germ-theory;if the 
proor of Koch's postulates is essential to the acceptance of a given mi-- 
cro-organism ns the enuse of a given disense,on the other hand,if these 
postulates be proven about any germ in connection with a diseaso,we must 
believe that that georm is a cause of that disease,if not the only -one; 

These postulates or conditions of Koch are: 1. The micro—organism 
must be found in the blood,lymph or diseased tissues of man,or animal, 
suffering from or dend of the disease, 2. The micro-organisms must be 
isolated xeom the blood,lymph or diseased tissues,and cultivated in 
suiteble media outside fhe animal body.These pure cultivations must be 
carried on through successive generations of the organism, 3. A pure 
cultivetion thus obtained after several generations must when introduced 
into 2 healthy snimal produce the dis--se in question. 4. In the inocu~ 
lated exnimal the same micro-organism must agnin be foiutd, If the case of 
disenses peculiar to human beings alone the third condition tmist remain 
undetermined,because wo cannot endanger human health or life by our in- 
oculations. But in diseases common alike to men and animals the oxperi- 
ments necessary can b° completely carried out,and where a germ can be 
proven to be the csuse,according to thes» postulates,ef the ml-dy in 
animals,we can fairly cenclude that it is also the cause of the disease 
idemon beings. The specitic germs of a number ofr maladies. oni te 
nan and beast have thus been determined,tegether with these a larg 
number of affections peculiar te animals alene,. 

Disease germs.are carried -by the air,water er foed,er are Seeanietacs: 
from persen to-.persen by direct centact. The rellewing table classifies 
the cemmuniceble Be rones® accerding te their mere general mede of proepa- 
gatien: A. Cottigien uswaily aif-berne. Small-pox;Scarlet Fevorj;Measles; 
RStheln; Mumps Shiskeine Wheeping-c eugh; Influenza; typhus Relapsing Fev- 
er; Diphtheria -Erysipelas;Epidemic Pneumonia. 

B, Contagien is air- er watcr—berne, Yellow EevarsGieseraceeser se: or Ty- 
pheid Feve-rj;Dysentery and Diarrhoea. . 
C. Conts.gien usuiliy by ineculatien, AnthraxjFoet -:nd Meuth Disease;Lep- 
rosy;Gleudors teatiohulit a: Thee AG os sch theleta venebnlhs oe nensni a voter 
D. Surfec. itosicen necessary fer centagien air-bern> er directly inecula- 
ble. Erysipelas; Pynemia; Septicremia;Hespital Gangr-ne; Puerperal+Fevore 
Eo is da nir-bern? cr by ineeulatien, Tub trcle;(Scrorula;Lupus. ): 

In Cliss A the centagien is scattered through ths ir and many may be 
attacked abeut the same time and an .opidenic ensuc,. The diseases of 
Class B are usually endemic,the germs being transmitted by the drinking 
water,but Hay. become epidemic when certai:. cenditiens increase the viru- 
hence er quantity ef the pcisen. With the. oxception of Erysipelas,Diph- 
theria,Epidemic Pneumenia and Dysentory,ene attack ef any of the malad- 
ies of A or B seems te pretect the systen fer a time,at least, against 
subsequcnt attacks. In Class D w do net knew that one attack cenrers 
imaunity against subsequent ones; As te the. question of, what consti- 
tutes bedily susceptibility,we may assume that upen. the reception of. any 
contagien there £s a eontest between the diseaso-gerns and the eclls of 
the pod}, ain which the strongest wins the battle. 
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if the cells lack in vital force,as in children,the debilitated and 
agedgor if the bacteria invade the systom in great numbers,woe may expoct 
the disease to be incurred;but if the gorms ar» fow and oak and the bot 
y colls strong and vigorous,th* person will doubtloss oscap> the disnes? 
Nor do we have to imagine that th> bact ‘ria oat up or event the colls 
for it has been proven that many bactocria prouuc’ in suitndl. media def 
inite chemical substance s,som. poisonous,othors net. When these are bas- 
ic in charact®r and resomble the voegetabl: alkaloids they are enllod Ptr 
maines;when not alkaleidal,but having 2 eempesitien similar te partially 
aisanted proteids,they are termed Albumes os, New,the human systom gia 
the power of accomodating itself to almcst any cf the vogetrble peise 
previded they bo .dministerod in sufficiently small des°*s,and can in 
time withstand quantities that weuld kill an unpretoect:d persen,And,as 
the systm is enly th> summatien ef the bedy colls,it must be them indi- 
vidually that resist ths texic acticn. Se by anal: gy,sines the ptemaines 
and slbumeses resemble the vegetable prisens,it is reascnable te suppese 
that the cells can accustem themselves te them and resist their actien, 
if cnly they be preduced cr administered in very small doses at a time. 
Many experiments have shewn that this can and deos take place. But in be- 
coming telerant ti thése prisons it is net necessary that the cells 1eso 
their pewor of destroying the bactoria er cf helding thom ih check till 
they preduce sufficient pe isen te destrey their cwn repreductive pewers., 
This explains hew the bedy mag resist a contagious disease cr bo entire- 
ly insusceptible te itjand alse hey it may be rendered peverless fer 
harm by a careful and graducl:soriits ¢f injecticns cf the p.isen preduc- 
ed by the special germ. Se alse ,proventive ineculations may bo made cf 
attenuated germs,woakoned by heat,by cultivaticn in medicated cr unsuit- 
able media,ctcs,such germs being tee wouk te conquor the bedy cells un-= 
the latter “have had time te accustem theaselves te the disease perisen. 


LECTURE XIX; 
DISINFECTION. That part ©f prephylaxis which has te de with the destruc-— 
tien er medificaticn ¢«f the exciting causes cf disease, A disinfectant 
is*an agent capable cf destroying the infective pewer of infecticus mat- 
erialtand disinfecticn, strictly speaking,has «nly te de with the use of 
such agents in proper quantities. But,in @ pepular soense,the term is us-_ 
ed mere widely,including in its meaning the use ¢f antiseptics and dec 
derants,. Deoderizaticn is net disinfecticn,fcer infective germs may exist . 
aT aes perceptible cder,and many deedcerants ar: entir:ly incapable cf 
estroying.this infective mattor. Howover,an impertant functicn cf disin- 

one. as cemacnly understerd,is the remeval or destructicn «f Lilth 
and all matters favorable te the grewth cf micro-cergnanisms,and this is 
net comprehended in the strict definitien. An antiseptic is "an agent t: 
arrest putreractive. changes"cr“an agent which rotards,prevents cr are- 

rests putrefacticn,decay cr fermentation! It does net necessarily kill 
the micrc-organisms on which the precesses dependiand theugh s«mo anti- 
septics may do se,all do net,and they cannet be censidered cr used as) | 
- disinfectants,as a class. But theugh pathcgynic and sapregonic bacteria 
are net identical, experience shews that whatever act as truo disinrect- 
ants in destroying the vitality and inrective pewor cr tho fermor will 
do likewise te the latter, and is, theref ro,an antiseptic,Again,to deodc 
iz? is x es disinfect :many decdcrants are net dis sinfectants,and seme 
of the best disinfoctants,as HgClg,have no decderizing pewers.Masses cf 
Dabney matter may neg, in seme cnses,contain disoase germs and pee pe 
even hostile te thom;but in general,th= reverse cf this is true and de- — 
caying matter erten furnishes a goed. rield ror the increase er pathegen- 
ic crganisms, The nexicus gases given cff tc the air and the peiseneus 
alkaleids to the drinking water, frei such masses May alse de much harm. 
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by depressing the system,lowering the vitality-and acting as predispos~ 
ing conditions to the incurrence of such? filth diseasestas cholera,yel» 
‘low fever,typhoid fever,dinvhtheria.etc. So the renoval of such accumila- 
tions,vhile not strictly disinfection.is part of the duty of a Disinfect- 
or,.Where neither time nor opportunity are given for the removal of. such 
nuisances,theprocesses of nutrefaction or fermentation nay“ checked, tenp— 
orarily or permanently,by the application of certain antiseptics.In this 
way sulphate of iron is of value,it being a good antiseptic but not a 
disinfectant,for it can be used in laree quantities,on account of its 
cheapness,in drains,cess-pools,etc. The knowledge as to the efficacy of 
any substance as a disinfectant is obtained from the accumulated expcri- 
ence of practical sanitarians,and from experimonts on susceptible ani- 
mals ahd in quiture media with infectious matter treated with presumable 
disinfecting agents, The knowledge gained must stand the test of scicn- 
tific deduction,an’d a substance is not a disinfectant simply because in 
one given case idfection did not occur after its use, To be of value the 
deductions imist be inade from considerable accwnulated and practical cx- 
perience; "Negative cvidence should be received with great cautionYbut 
if the experience of practical sanitarians is conrirmea by careful cul- 
ture and inoculation experiments,our knowledge of the value of any agent 
becomes more definite and our practical work more ecxact. From these in- 
oculation ani culture experiments it has been found thar the infectious 
germs of different diseases differ in their pover to Yastst the dirfer~ 
ent disinfectantss;but,neverthcless,it may be stated that"in the absence 
of spores,e disinfectant for one is a disinfectant for all? Consequent~ 
ly,we are able to.simplify and classify the agents at out disposal,and 
to make more erfectual use of them, Wote that there is nothing in the 
tests mentioned to disprove the efficacy of disinfectants,whatover the 
nature of the infecting material and whether the germ theory be accepted 
or not, Accepting the germ thepry as proven,hovoveor,ail bacteria repro~ 
duce themselves by <ivision,one individual splitting into two,ani so on. 
The iiicrococci multiply only by this method,but some of the bacilli also 
reproduce themselves by*spores, which spores have the power of resisting 
heat or other disinvectants to a much greater degree than the parent ba- 
cilli or the non-spore-producing organisms. Soe agents that are powere 
faz ageinst ali. other organisms completely fail in “destroying tne vi~ 
tality of spores,and thus our list of disinfectants available in all -cas- 
es is still further reducel, In the case of a disease germ that does not 
produce spores,as that of cnolcra,and probably also of scarlet fever, 
small-pox,yéellow fever,etc.,agents may be user that are really powerless 
agains spores;but in doubtful cases only those ‘should be used that have 
the power of spore-destruction. “Agents «hich kill bacteria in a certain 
aaount, prevent their multiplication in cuiture fluids,when present in 
quantities considerably less than are required to destroy vitality? So, 
Since both »athorenic and saprogenic bacteria are destroyed py these 
agents,a diluted senaicide may act as an antiseptic and prevent gutre~_ 
faction. The reliable and practical disinfectants.at our cortiand are: 
1. Those that destroy spores. a. Fire, bd, Steaa under pressure,(25 lbs.) 
@. Boiling Water, d.Chlorinated Litae(in solution), ec. Liquor Sodae Chjo~ 
rineatac, @£. iiercuric Chloride, 2. Those erfective in the absence of 
ssperes. a. Dry Heat,(250°for 2 hrs.),b. Sulphur Dioxide(S0,),c. Carbolic 
Acid, ¢, Copper Sulphate({in golution),e. Zinc ‘Chloride(in Solution.) 

The National Public Health Association recommends that these agents 
be user as follows: For Exereta; a. in’the sick-room:-Ohlorinatec. Line, 
4A solution, In the absence or spores:—Carbolic Acid,5% solution,or Cop~ 
per Siilphate,5% solution. b. In cess-pools:-HgClo9,1/500,0r Carbolic Acid 
5% solution. ec. For the disinfection and deodorization of masses of or- 
ganic matter in privy-vaults,ctc.:-Chlorinated Lime in powder, 

For clothing,beddinzg,ete.r-a. Soiled underclothing,bed linen, etc.*:--De- 
ptretian hr Birs 1f of Tit}: value .Beiling for at least half an hour, 
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Inmessicn in HgC1l5,1/2000,0r in Carbclic Acid sclutirn,2%,fcr four hrsg 
b. Outer garments of wool or silk,and similar articles which would be in- 
jured by immaersicn in het water or disinfecting sc lutions!—-Expesure in 
suitable apparatus to a current of steam for 10 minutes,or te dry heat 

at 250°F.for 2 hrs, c. Mattresses and blankets seiled by discharges fren 
the sick:-Destruction by fire,expesure tc superheated stean for 10 min- 
utes,(mattresses te have covers remeved, )or imnersion in boiling water 
fer half an hour. For Furniture and articles of Weed,Leather and Porce~ 
lain:-Washing,several times repeated,with 2% Carbolic Acid selution. For 
the Person, The hands and general surface of the body of attendants,of 
the sick and of convalescents should be washed with a 10% solution Chlor- 
inated Soda,diluted 1 te LO,or 2% Carbolic Acid solution,or Hg0l9,1/1000, 
For the Dead:-Envelope the body in a sheet thoreoughly saturated with 4% 
Chlorinated Lime solution,or 5% Carbolic Acid solution,or HgClo9,1/500. 
For the sick-room and hospital wards, While occupied wash all surfaces 
with HgClo,1/1000,or Carbolic Acid,2%4,. When vacated,fwnigate with SOofor 
at least 12 hrs.,burning 3 lbs.S for every 1000 cu.ft. air-space in roon: 
then wash all surfaces with one of the above solutions,and afterwards 
With soap and hot water:finally ventilate thoroughly. "“Generally,in the 
absence of spores,(and neo human disease has any as far as we know, )heat 
of 250°F, SOQg in fumes, anc solutions of HgClo will destroy all Dadlesweene 


germs! 


-QOY the above agents,Fire is the mast efricacious,as it destroys.all ore 
Zanic matter;but it. can:only be used to disinfect articles of little valk 
uc. AS a-rule,if will cost more than they are. vorth to thoroughly disin- 
fect by other means old clething or bedding that has been soiled or used 
in an infectious case3so that they had best be burned, Steam from beil~ 
ing watcr in.an ocpen frp el has only a tomperature of 212°,but under 25 
lps.pressure it has a tomporature of Bae@Sand is crfective against the 
most rosistant spores almest ismediately,. Moist heat at 230?kills spores 
in:.20: pee Ss n the absenco of isperes,bacteria aren killed by hot water 
pelew the boiling pecint,and it is safe to say that boiling for half an 
hour wid dostroy all known discase gormspincluding anthrax spores,tho” 
spores of certain*harmless bacilli resist boiling for several hours, 
Chicrinatcd Lime,(Chloride af Lime popularly, )is one of the best and. 
cheapest. disinfectants, It should contain at least 25% of available cl, 
should be kopt covered from air and moisture,and fresh solutions should 
always be made as needed, Its power is due to hypochlcrite of lime,which 
‘Ls freely soluble in wa ater groadily decomposes in contact with organic. 
matter,giving up Cl,a most powerful disinfectant."Germs of all kinds,in- 
cluding the most resistant spores,are destroyod by this solutionjbut it 
must be romembered that the disinfectant itsclf is quickly decomposed 
and destroyed by contact with organic matter,and that if this is presente 
in excess,disinfection may not be accomplished,especially when the germs 
are embedded in:masses of material which are left after the hypochlorite 
of lime has all been.exhausted in the solution! Labarraque's solution,a 
solution of Chlorinated: Soda,is a fair disinfectant,but does not keep - 
well,and.Chlorinated Lime is equally as good and eriah cheaper. However, 
the soda solution has scarcely any disagreeable odor,and makes a pleas- 
ant disinfecting bath :for the person, It must contain af least 3% avail- 
able Cl. Bichloride of Hg is one one of the best .germicides that we have 
and is effective in comparatively weak solutions, It corrodes metal and 
so cannot. be used to disinfect waste-pipes, ctc.j;and it combines with and 
coagulates albumen,which interferes some what with its action, This co- 
agulation is,I believe,prevented to a degree. by the addition of tartaric 
acid to the TES INT COR ABE LMouide.. 
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It must be remembered that with all disinfectants time is a necessary 
element in securing the desired effect,and that it does not disinfect an 
article to subject it to the HgCiso solution for only a few seconds: 
Dry Heat;to be effective,must be ct such a high temperature that it wiil 
injure many fabrics.Moreover,its penetrating powers are very slight,and 
considerable time must be allowed for its action. It is only to be used 
where moist heat or solutions would injure the articles to be disinfect- 
ed. Spores require a temperature of 284° of dry heat for 3 hrs.to destroy 
them;bacilli without spores, 230° for 2 hts. Sulphur Dioxide(S0.) is one 
of the best gaseous disinfectants,and is especially useful in fumigating 
rooms,and articles that cannot be subjected to steam-heat or solutions, 
It probably kills all germs not containing spores,and acts best in the 
presence of moisture,and in rooms as nearly air-tight as possiole. : 
Carbolie Acid is effective in the absence of spores,and according to 
Koch, should have the first place in disinfection against the cholera- 
germ. For excreta,it is to be used in a 5% solution;for clothing,etc., — 
in a 2% solution. Copper Sulphate is a good disinfectant in the absence 
of spores,is a deodorant and is cheap, It may be combined with HgCl, to 
color the solution and to get the benefit, of its deodorant powers,which 
HgClo does not have. Zine Chloride is a good antiseptic and deodorant, 
but not a very powerful disinfectant. A 5% or 10% solution will kill 
germs without spores, 

LECTURE XX. 

DLETETICS. Will consider the substances which are necessary or useful 
as food for the human body,and how these may be prepared in the most 
healthful, rational and economical manner, The physician should have not 
a Little knowledge of food and its preparation,"The day of Dietetics has 
arrived. The time indeed is at hard whem systematic lectures on Food is 
to be a part of Medical education;while the value of feeding in disease 
is admitted to be as important as the administration of medicines," 
Study Fothergill's anual of Dieirticsj;also Healthy Homes and Food for 
the Working Classss,by Vaughan,and Practical,Sanitary and Economic Cook- 
ing,by Mrs.Abel,the latter two being essays published by the A.P.H.Assn. 

Dietetics means“a systematic regulation of the diet for hygienic or 
therapeutic purposes," It is not alone necessaey to determine just what 
substances,in a chemical sense,the body needs to sustain life and main- 
tain health: experience soon shows that we must also take account of the 
aesthetic factors of digestion and be mindful to please the taste,and 
often the smell and sight, to get the most benefit from our food. Nor is 
it sufficient to say that a man must have just so much of this and so 
much of that fcod:there must be a constant variety not only in quality. 
or kind,but also in quantity to meet the varying demands of the system, 
No matter how toothsome or healthful a dish may be,it soon palls upon 
the appetite if necessity compels its continued use for any length of 
time,and the disgust may be so impressed upon the memory of the senses 
as to prevent the use of that food forever arter. Moreover,the question 
4 pleasing the appetite has much to do with the perfection and complete 
ness of digestion,and,other things being equal,palatable and acceptable 
foods are disposed of even in sickness much more satisfactorily than oth- 
ers not so. in sickness the appearance and palatability of food has much 
to do with its acceptance,not only by the patient,but by his stomach;It 
pays in all casés where diet has a place,and that is every one,to see 
that the food is served in the neatest and most attractive mannerwith* 
with the best china and cleanest napery that the house affords. A little 
tact in this way will often enable the patient to take and retain the 
nourishment he needs,even when he asserts and believes this to be impos-~ 
sible; The use of food is for a three-fold purpose;-to repair waste, 

to furnish force for the action not only of the muscles,but of all the 
organs and tissues of the body,and to nmiild up the body-structure,. 
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Classifying foods according to the ~ifferent digestive processes;i.e. 
accoriing to the chemical composition of the food itself,all necessary 
foods avc under one of the followings headst-1. Proteids or Albumenoids, 
2, Carbo-hydrates, 3. Fats, 4. Salts an? Extractives,and 5. Water,if we 
take that to be a food. Experience and experiments both show tnat all 
five of these are absolutely necessary to sustain life for any consider, 
able lengtn of time,and that with them nothing else is necessary; though 
the volatile odors and flavors are desirable and advisable as adjuncts 
to the food proper,favoring its reception and digestion. Each food has 
its special function in the economy of digestion,though in times of need 
any one of the first three may,in a way,supply the place of either of 
the other two, “The carbo-hydrat:s are the body-fuel,the surplusage be- 
ing stored as fat;the albumenoids serve to rmpair’ the tissues as they 
wear outzthe salts form the blood-salts;the rat helps to build up normal] 
health-tissues,the excess being burnt as body-fuel.That is the real ob- 
ject of food."The water also. goes to preserve roundness of form,to keep 
the body-juices in a proper state of fluidity and,above all,to wash out 
waste matters from the system, According to Vaughan,the average working 
man requires daily,in round numbers, not less than four ounces of pro- 
teids,two ounces of fat, and eighteen ounces of carvdo-hydrates. In addi- 
tion to these he also needs a small amount of salts and from 70 to 10C¢ 
ounces of water,a good part of this latter being taken in,nowever,in 
combination with the food. Any combination of foods giving the above a= 
mounts at a low cost will be an economical diet,provided such food is 
acceptable to the palate,is digestible,and contains nothing harmful to 
the system. Such combinations will be found in the essays of Vaughan and 
Abel,to which I called your attention, Fothergil!? thinks that we,as a 
rule,take too much albumenoid food,especially meatjand that though this 
goes for tissue repair,this last is much less than we ordinarily suppose 
and we do not need much albumen. To sustain himself in this view he has 
said“Albunen is a complex body containing nitrogen.Nitrogen is the card- 
inal matter which fits the albumen for the non-oxidizable framework of 
the body in which the combustible nhydro-carbons are burnt",and then 
quotes Liebig,who says"“0Of all the elements of the body,nitrogen has the 
Tecblest attraction for oxygenjand what is still more remarkable,it de- 
prives all combustible elements with which it combines,to a greater or 
less extent,of the power of combining with oxygen;that is,of undergoing 
combustion." Sogby virtue of the nitrogen factor,the albuminous are pre- 
vented from the body combustion extending to them." Probably he is right 
to a certain degree,particularly regarding his fellow~Englishmen,who are 
notorious meat-eaters;that tissue-waste is comparatively slight,and that 
the body framework rusts out rather than burns out,the force for action 
coming from the carbo—hydrates,and occasionally from fat. But we must 
not forget that animal food is concentrated food,that it is stimulating, 
that much energy has been expended in its production from vegetable food 
and our digestive apparatus saved that much work,and that our digestive 
organs,their weight being compared with that of the pody,resmble more 
closely those of the carnivora than the herbivora, All these,coupled to 
the fact that proteids make up a considerable part of the only typically 
complete food that we have and which Nature gives to the manmalian in- 
fant at birth;viz.,milk,make me feel that we should take care to use nei 
ther too little nor too much of meat food. The line on both sides mst 
be stretched with care,but must be flexible, The proteid portion of our 
food is customarily obtained from meat and fish,from milk and eggs,and 
from the gluten of cereals and the vegetable albumen of the leguminous 
plants,as peas,beans,lentils,etc. The proportion of albumen varies,of 
course,in each of these,and even in the same kind under different circum- 
stances;rut all should be taken inte consideration and used if we wish © 
to obtain the greatest variety and benefit in feeding,together with due 
economy. THe albumen differs also in property in the different foods. 
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The albumen of medt juice is coagulated by heat,that of ¢aseéin is soften- 
ed,as in the cooking of cheese,etc. Gastric digeation means practically 
the hydretion of albumen and albumenoid substances,thereby forming pep 
tones. Whether or not coagulation renders albumen more digestible, cook4 
ing,in the case of meats,facilitates the action of the gastric juice by 
separating and making more brittle the muscular fibrillae;and,in the 
case cof vegetables,by softening and prehydrating the gluten or vegetable 
albumen or casein. 

The Carbo-nydrates that furnish fuel to the body,the source of the 
heat and energy on which muscular action and vital activity are depend 
ent,are derived practically,with the exception of milk-sugar,from the 
vegetable kingdom:the chief of these are starch,sugar,gum and dextrine, 
Starch is insoluble;if it were not,it would be washed out of the growing 
and ripening grain by the rain and could not be collected, Sugar is a 
hydrate of starch,and the latter is converted into the former,in the pre~ 
sence of moisture,by diastase,an albuminous ferment. This diastase igs 
found in the seeds of germinating plants,in human saliva and in the pan- 
creatic juice,it is in the seed to convert the starch into soluble sugar 
and thus furnish food for the baby plant,Midway between the starch and, 
sugar maltose is formed,soluble and having the same formula as cane-sug- 
ar. in the mouth and intestinal tract the diastase converts the starch 
into soluble grape~sugar,that it may be absorbed by the vessels of the 
alimentary tract, In the salivary digestion fis conversion is only pay 
tial end,in a sense,incomplete,soluble dextrine being formed,But this 
salivary digestion,though only partial,allows the stomach to act more 
freeiy upon the proteid portions of the food,by the removal or convers-- 
ion of so much starch as it acts uponjand besides,the accompariyinge mestis 
cation favors the pancreatic digestion also,in that it breaks up the 
starch granules and exposes them the more freely to the action of the 
pancreatic juice. This last object is obtained in a more advantageous 
manner by grinding the starch granuaés in a mill or by cooking them, 
Heat also,in the presence of moisture,converts the starch largely into 
soluble ‘iextrine,leaving the saliva only to further change this dextrin: 
into grape--sugar and the remaining starch into dextrine,*Grindinzg and 
cooking lessen the labor of the jaw and salivary glands.” To make plain 
the ditference between cane-sugar and @rape-sugar in the alimentary can- 
al.Pavy says:“*Although: cane-sugar requires no digestion to fit it for 
absorption,it may be considered probable that it undergoes conversion 

“into grepe-sugar,certainly in part,if not wholly before leaving the ali- 
'gjenteary canal.Iif cane-sugar be introduced into one of the vessels of the 
general circulation,itpasses off from the system without being utilized 
and escapes.,still in the form of cane~sugar,in the urine,If,however,cane 
sugar be introduced into the alimentary o@nal beyond the capacity,say, 
for subsequent assimilation,sugar similarly passes off with the urine, 
but now in the form of grape-sugar instead of cane~sugar." Now,just as 
the scluble peptones taken up by the portal vessels are reconverted inte 
insoluble proteids to form the serum-albumen of the blood and the body~< 
framework,and to prevent their immediate excretionjso also the soluble 
grape~sugar,cbsorbed by the same vessels,is reconverted in the liver inr 

to animal starch or glycogen,and this becomes the body store of fuels 
Fothergill says “The liver stores up from each meal so much ‘glycogen, and 
gives it off as required;otherwise life would be only one dreary meal." 
But though an excess of proteids is amidized and finally excreted from 
the body as urea,here any excess of sugar is further stored away as fat 
or adipose tissue on different parts of the body,a further reserve of 
_body--fuel for any emergency: That is,provided the liver is-healthy anda 
\able to handle the excess of sugar;if it is not,the excess passes off as 
-BSugar through the kidneys,and if.the imperfect. action of the liver is 
permr*.ent we have the disease,~Diabetese 
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Fat is essentiaily a combination of glycerine with one or more of the 
three fatty acids,stearine,palmatine and oleine. Of these,stearine has 
the highest melting point,and pleine the lowest. And as the digestibili- 
ty of a fat depends upon its fluidity at the body temperature,the more 
stearine a *:> contsains,the less digestible it is.For this reason butte 
is more digestible tnan suet,lar’ than mutton-fat. Fat is derived from 
vegetable as well as animal sourcss:many seeds and nuts and some grains, 
as oats,contain mich fat. Fat stored up in the animal body is held there 
as a reserve supply of body-fuel;but fat taken as food or along with it 
is not itself stored up or deposited as fat in the body. Its primary ob- 
ject is to repair or build up tissue,if this is needed,the excess being 
oxidized as fuel to give heat and force. Ebstein's Cure for obesity is 
based on this principle,and substitutes fat in considerable amount in 
the food for the carbo-hydrates. Also,one of the best means we have of 
keeping up the body-weight and preventing wasting of tissue in Phthisis 
is by the free administration of digestible fats,as cod-liver oil,etc, 
Note that the most easily digested cod-liver oil is that from which the 
stearine has been removed. As fat contains much C and H and but little 0 
it is a concentrated fuel-food and is to be used freely when we want to 
xeep the pody warm in cold climates or weather,or when we are to call 
upon the muscles for work and need force for any increased exertion; 

The digestion of fat is a process of emulsification rather than hydra- 
tion,as is that of proteids and carbo-hydrates,the object being to make 
the fat glopules gmall enough to be taken up by the lacteals of the in- 

testinal tract. In the body the emulsification is effected by the combin- 
ed action of the pancreatic juice and bile,and not by the gastric juice. 
Fat is practically a foreign body in the stomach,and some stomachs can— 
not tolerate it,espesially if given with other food.Consequengly,to ad-— 
minister it nioat acceptably to those cases in which you feel that large 
quantities should be supplied,give it an hour and a half or two hours. 
after meals,whoh the gastric digestion is about completed and the food 
is passing out of the stomach to be further subjected to the intestinal 
digestion:in this way you will generally have but little trouble,even in 
adninistering cod-liver oil with its disagreeable taste and odor; You 
will know when you are giving too inuch fat by finding it passed unchang-— 
in the faecesj;all that escapes in this way is,of course,wasted. It may 
pe well to partiaily or wholly emulsify the fat before administering it, 
thus saving the bile that much work,especially when there is scanty ex::; 
cretion of the latter. Sometimes also the body can be made to take up 
considerable fat by inunctions,and that much less need be taken by the 
moutn; Again,cod-liver oil is very digestible,but we may often escape 
its use by giving milk,itself an emulsion of fat,either in its natural 
state or still further broken up by beating or by adding alkalies,an 
hour or two after meals. Or cream,emulsionized and flavored,may even do 
stiil better. The trouble with many prepared fat emulsions is that after 
2 time the globules coalesce and the emulsion is destroyed. Mark what 
Fothergiil says:"Whenever there is any tendency to tubercle,the individ- 
uai should learn to eat fat, just as a sea-faring man learns to swim.eAs a 
physician to a Chest Hospital I have learned to dread the announcement 
that fat is no longer taken,especially if the individual is of strumous 
puild,with a small narrow chest.In my opinion,the existence of a consid- 
erable area of affected lung where the digestive powers keep up,is less 
fraught with evil and less prognostically significant than intractable 
wasting with very little disease in the lung." He also points out that | 
fat does not cause 'biliousness' by acting as an irritant to the liver, 
but that the taking of fat may so improve the digestion that the “liver 
is upset by the new demand upon it;but this can always be met by a cane 
agogue and purgative.s ; 
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Certain salts in certain proportions are necessary for the mainten- 
ance of health in the body. According to Foster,"We know that various 
saline podies are essential to health,that when they are not present in. 
proper proportions,nutrition is af féebed, as is shown by certain forms of 
scurvy; we are awara of the peculiar denenderice of proteid qualities in 
the presence of salts;but beyond this we know very little." Not only the 
comnyn NaCl,the phosphates and other Na and K salts ist be givenin prop. 
er supply,but also some of the organic vegetable salts,to prevent condi- 
tions akin to scurvy. If for no other reason,we could fairly consider 
salts necessary,because we find them ever present in milk,our one com- 
plete food.Pavy says,"Caseine is conspicuous for the tenacity with which 
it holds a large quantity of phosphate of lime incorporated with it."We 
need the phosphates for our bones,nerve—food and red blood corpuscles. 
Nacl furnishes Cl to form the HCl of the gastric juicejsand the Na and K 
act as bases for the many complex eee salts of the body,both of see 
eretion and excretion. 

Remember that we need an abundance of water not only to keep the tis- 
sues bathed in moisture and to keep the body-juices up to their proper 
degree of fluidity,but to flush out waste matter f¥om all parts of the 
orzanism,and to carry off those excrementitious substances whose reten- 
tion gives fise to the symptoms of autogenetic maladies. The sewers of 
the pody need flushing and cleaning even more than do those of a city: 
“c is worth remembcring also that the free use of fluids is thought to 
savor an increase in the quantity of fat deposited. 

With many of our. foods,as condiments and sauces,which have little or 
no food value themselves,yet do much good,when not abused,by stimulating 
the secretion of the digestive juices,or by making the food itself more 
acceptable to the taste,or by acting as carminatives,especially with a 
vegetable diet. I use the term sauce here as being a combination of con- 
diments,more or less complex. Fothergill cautions that these condiments 
be not omitted from the dietary of the sick,for they have a value of. 
their own,and he says "Condiments are agreeable to the palate,and,in moa- 
eration,good for the digestive organs. : 

MILK is our typical food-stuff,complete in itself ana in itself able 
to sustain life indefinitely, It a oeeh made the food principles in proper 
proportion,the casein and albumen representing the proteids;the milk=-su- 
gar the concentrated carbo-hydrates;the butter the fat;the salts and ash 
the salts,all well, diluted with sufficient water. The albumen of milk is 
coagulated by heat;the casein by the addition of an acid or rennet,or by 
fermentative changes in the milk converting the milk-sugar into lactic 
acid and ‘souring'the milk. When inilk is taken into the stomach it is 
curdled and a caot is formed:that this clot may not be one largé,firm,in- 
digestible mass,but finely subdivided and everywhere subject to the ac- 
tion of the gastric juice,milk should always be taken slowly,never hur- 
riedly,or else mixed with other food that will mechanically divide the 
curd.Or an alkali may be mixed with it to diminish acidity and soften 
the curd. Milk is of prime importance in sickness,but care must be had 
regarding the above points,for too large or too solid clots may cause 
gastric and intestinal irritation,or even greater damage. It may be too 
heavy for some stomachs,especially for infants,and will have to be dil- 
uted accordingly;and for young consumers for whom it forms the bulk of 
heir food,it may be wise to add to the diluted milk some additional 
-arbo-hydrates in the form of milk-sugar,maltose or malt extract.¥For 
-his same class of users,and in @11 cases where the milk may by any pos- 
sibility have been exposed to the germs of specific diseases or of fer- 
mentation,it should be sterilized by heating to at least 212°F.for at 
least 20 or 50 minutessIt should always be kept as cool as possible and 
covered,not only to exclude dirt and bacteria,but to prevent absorption 
of disagreeable or harmful odors er gases,to which it is very prones 
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Sterilized milk,protected from the acesesten of sermis,will not ‘sour! 
no matter how long it be kepte Boiling slightiy alters the-properties~efs 
milk by coagulating its albumen,but it is doubtful whether it makes much 
difference in its digestibility, The crean of milk is fat in a mest di- 
gestible and acceptable form,aud should not be removed from the milk if — 
the latter is to be used.as food.But if the milk seems indigestible on™ 
account. of the cream,it may be advisable to skim it and give the skimmed 
milk.with the regular meal,folilowing it a couple of hours later with the 
cream,aS was suggested. However,skimmed milk and butter-milk may be used 
freely as beverages,as both are refreshing and healthful with some food | 
value,and butter-milk is especially acceptable to many persons on actount 
of the lactie acid it contains. Milk may also be predigested for the ill. 
by the adtition of rennet with the best results,and for all persons it 
can be made a constituent of many agreeable and healthful dishes. Even 
after the casein and fat have been removed in the form of butter or of 
saciorag the whey has some food-value on account of the salts and milk~su- 
gar it contains, Cheese is amost valuable food-stuff,containing twice as 
mich N and three times the fat of the same weight of meat,but with many | 
persons it is difficult of digestion and large quantities of it cannot 
he eaten.This is perhaps because it. contains the nutriment in such a con 
ccitrated Pobm,and in such a vhysical condition that it forms a solid m 
mass in the stomach into wnich the gastric juice cannot penetrate. Mat— 
tieu Williams has remarked that we habitually use it 1n tne states in 
which it is most indigestiblr.raw or fried into s leathery massj;and he 
asserts that if it be.cooked in.such a way that it is thoroughly iingled 
with other particles of food,or well masticated with other food so that 
this commingling of particles takes place,it will be found quite digest- 
ible, He &lso advises the use of a pinch of potassium carbonate in the 
cookimg,as this favors the solution of the casein and is one ba] the val-: 
usable -elts. removed in the whey. | 

Eggs furnish. considerable. food in a concentrated form,and are valuab 
ple on this account,as well as for. their flavor and the adaptibility 
with which they lend themselves to the preparation. of many dishes, They 
contain practically no carbo-hydrates,and yet have sufficient food mater. 
ial that the living chick is developed in.the egg without the aid of any. 
thing external except the 0 that passes through the shell.The reason why 
the carbo-hydrates,one of the essential principles of food,is because 
the chick being confined wastes no heat én energy.in motion,and that ail 
heat necessary for vital processes is supplied by the. mother-hen or in- 
cucetor, The white of egg is almost pure albumen with a little water and 
some salts;the yolk contains about 30% of fat and some albumen., The al- — 
bumen coagulates at about 170°F.and if the egg is exposed to hdgher tem— 
perature for any length of time,it becomes hard and difficult of diges~ 
tion,while a 'soft-boiled'ege is not.much more difficult to digest than 
a raw one. To cook an egg in the shell properly it. is only necessary to. - 
drop it into sufficient boiling water to cover it,say a pint to the egg, 
at the same time removing the water from the source of heat.The egg cook 
ed in this way in a few moments is jelly-like and very digestible;and 
camot be over-cooked for the water coolsttoo rapidly below the coagulat- 
ing pointe Eggs and milk may be made into many. nutritious combinations, 
and furnish food. especially agreeab’.e to the sick; 

LECTURE XXII. ay 

Meat is a concentrated food;it is used on account of the large amount 
of matriment and for its richness in flavor, It represents much vegeta= 
ble matter converted into its present form by the digestive energy of. 
the animals which. yielded it; It contains all the essential elements of 
food, the carbo-hydrates,however ,being present in but a small proportion, 
and being represented by. muscle sugar or inosites In all meat there is _ 
much water,but. more in lean meatthan in fate, Fat bacon contains 60%, lean 
beef,75% waters As the amount of fat increases the quantity of albumen=_ 


oids decreasestthus lean beef has only 1 of P%-of fat to 22 or 24% oft 
albumenoids,while fat bacon has 24% of fat to 15% of albumenvids. The 
flesh of young animals is more tender but not as digestible as that of 
adults,partly because the young flesh cannot be thoroughly masticated, 
"Young flesh is less stimulating and nutritious and more gelatinous than 
that of the adult’(Vaughan.) Meat cooked before rigor mortis sets in is 
tender;cooked during the rigor,meat is tough and hard to masticate;safter 
the rigor has passed meat becomes tender again,if it was so originally. 
In cooking meat every part should be heated to at least 160° to destroy 
any disease germs or parasites it may containivery rare meat may still 
contain these organisms alive. Tuberculosis may be incurred by eating 
tuberculous meat,if it be not well cooked. The development of ptomaines 
in decomposing meat may make it very poisonous, Gerlach,of Berlin,gives 
the following as meats that should not be eaten!+1.The flesh of all ani» 
mals dead of internal diseases,or which have been killed while suffering 
from such diseases,or animals killed by over-driving. 2.The flesh of an- 
imals with contagious diseases that may be transmitted to inan..3.The. 
flesh of animals which have been poisoned. 4.The flesh of animals with 
severe in fectious diseases,as pyaemia,etc. 5.Flesh that contains pare- 
sites that may be transmitted to man. 6.All putrid flesh. 

We conk meat to improve it in appearance and to make it .uore agreeab 
bie to palate and uigestion. We should always keep in view the ultimate 
condition in which we wish the meatjand should take pains not to overe 
cook it nor to use too hifh a temperature. Tne processes of making a 
good soup and of boiling a piece of meat so that it may retain all its 
jJuices,salts and flavor,are radically different,though the same quantity 
of added ingredients be used in both cases, In the first,it is desired 
to extract as much of the soluble constituents as possible,and to obtain 
this the meat should be cut into small pieces and placed in cold water, 
which is very gradually raised to the neighbothood of 160°This allows 
the juices to exude,and the salts and soluble parts of the meat to be 
dissolved by the water before the pores are close! by the coagulation of 
the albumen. But soups made of meat juices alone without the addition of 
other substances are stimulating rather than nutritious,as they contain 
little or no albunen,carbo-hydrates or fat.But if certain vegetables be 
added to the soup,the latter may be very nutritiousj;and such soups are 
of great value in all schemes of economis cookery. While soups made from 
meat alone are not nutritious,the meat left after making soup is not all 
that could be desired,for it has lost its salts and flavor,and though it 
still contains. fat and albumnen,it is unsavory and is not easily digested. 
It needs something,a sauce or condiment,or preferably a meat extract,for 
meat extracts are nothing but thin soups evaporated to dryness or con- 
densed. However,if both the soup and the meat from which it was made be 
taken at the seme meal each supplies the need of the other, Bones are 
valuable in soup-making on account of the gelatine and the soluble organe 
ic matter they contain.Long bones should be broken,and all bones should 
be boiled for several hours to get all the valuable constituents.Used 
with vegetables they make especially nutritious soups and ones easily 
digested, If it is desired to retain the juices in the meat,the piece 
should be as large as possible,so that the surface exposed will be small 
in proportion to the bulk; The piece is first subjected to a high temper 
ature,so that the surface is at once cooked and the albumen coagulated, 
the pores being thus sealed so that the juices cannot escapes In boiling 
this end is attained by plunging the meat in boiling water;in raasting, 
oy having the oven very hot.After this first heating it is best to dimin 
ish the degree of heat somewhat so that the cooking of the interior may 
Bo on more slowly and that the temperature gnside may not rise much a~ 
bove the coagulating point and the meat be made hard and stringy., Broil- 
ing is but a modificd roasting,and should be done by first bringing Lhe 
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piece near the fire to seal the extertor,and then finishing the cooking . 
at a farther distance from the coals,thus keeping the interior tender 
and juicys Stewing meat is simply cooking it in its own juices,and these 
latter should always be served with the meat,which should have been cut | 
into small pieces, It improves the flavot of vegetables to add them to a 
stew, Frying meat,as commonly practiced,shouid not be tolerated.It rend- 
ers the albumen of the meat extremely tough,besides soaking it with fat 
ox, grease,and greatly increases the difficulty of digestion. But frying 
by total immersion is an excellent way of cooking meats containing much 
water,and especially fish,for the boiling point of fat or oil being very 
high,the meat is cooked on the outside instantly,while the water tn the 
interior,being converted into steam,cocks the albumen,prevents the 
ingress of fat and leaves the flesh in a light,flaky condition. 

Beef tea is only a thin beef extract,of whose stimulant properties we 
will speak later.That is,beef-tea as ordinarily made. To make a beef-tea 
containing nutriment,the beef from which the juices have been extracted — 
should be dried,pounded fine,all fibre and tendinous portions removed, 
and this pounded beef then added to the extract.This is really a food, - 
In making the extract the meat should be cut into small pieces and added 
to cold water,about a pound of meat to a pint o€ water,and the whole 
brought..to the boiling point very slowly.Don't forget to season it wien 
salt,at least,for. the sick. 

Of the different meats,beef is most nutritious. Good beef should not 

2 too pale or too dark,should show no blood-clots,have almost no odor, 
. elastic to the touch,be well marbled with clean white fat,and have 
compact.flesh. Dark beef indicates that the animal was not properly bled 
ov had some febrile discase;wet and flabby meat,that it is approaching 
decomposition, Veal should not be too pale as that indicates ante mortem 
bleeding or too young an animal;sThe calf should be at least a month old. 
Veal is not as digestible as beef,nor lamb as nutton.,Calves'bones and 
feet yield considerable gelatine,from which nutritious dishes may be mme~ 
pared; Mutton is more digestible than beef,but. not so nutritious.Veal 
and lamb may be cooked by immersion in hot oil,as described. Pork is an. 
economical food for the poor man,as good pigs store up three times as 
mich of the food they eat as does the ox.The flesh is easily preserved 
by drying,and ham and bacon are exceptions to the rule that dried meats. 
are more indigestible than fresh ones.Pork-fat also furnishes much heat 
in. cold weather by its oxidation and combustion in the body. The flesh 
of poultry is acceptable,if not too old and tough. White meat is more. 
digestible,but not so nutritious or rich in flavor; Chicken broth is nu- 
tritious,more so than mutton, Fish is not sufficiently stimulating to 
constitute the chief flesh diet of a people;but furnishes a variety. Some 
fish are poisonous,either by nature,or from inhabiting foul waters,or 
from advancing decomposition. White-meated fish are more delicate and di- 
gestible,but not so stimulating as those of. red meat. Of cooking Fother~ 
gill says"Iits effect upon muscle is to loosen the bundles of fibrillae 
from each other,so that they are readily torn asunder. or crushed by the 
teeth:that perfectly cooked flesh is more savory than either underdone 
or overdon? meat;that if meat be not chewed but bolted,the solvent .gas+ 
tric: juice can only act on the exterior of the meas -whl ia! lumen offend 
the stomach and arrest the gastric secretion? Foster says that in the | 
stomach "the natural bundles of meat and vegetables fall asunder;the mus 
colar fibres split up into discs,and the protoplasm is dissolved from. 
the vegetable cells." 

Vegetables, The cereals form one of our aout valuable kinds OF food. 
Ail but rice contain considerable proteid matter,from 10 to 12%,besides 
carbohydrates which predominate,some fat and a goodly proportion of phos- 
phates; Rice has only 5% of proteids to 75% of starch,but is easily di- 
gested and.is a valuable food for the young and sick. tt is. also well fit 
ted for Pealiers in hot climates on account of its low heat productions 
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Wheat -is the most nutritious cereal,and bread from wheat is aptly called 
"the staff of lifefas it is a food which,with the addition of a little 


extra albumen and fat,furnishes tho egssentiale for’ the support. of lifes 
Oats furnish a valuable food,on account of the large amount of fat they 
contain,over 5%,togethoer. with a ful? shere of proteids, starch and salts, 


Corn furnishes 9» cheap and valusbsle frood,with considerable fat, The pro- 
teid constittents of cereals are vegetable alnumen,casein and gluten,the 
last of which is most abundant in wheat.Corrn contains vegetable fibrine. 
Grinding breaks up the grain and starch granules of cecreals,aids in sep-— 
areting indigestible parts and renders the starch more suitable for cook~ 
ing and digeation, Good wheat flour should be smooth and soft,but not 
too white,as it should contain everything but the outer branny coats of 
the grain,and while all of the gluten does not reside in the inner coats 
as was formerly taught,these coats do hold some besides the bulk of the 
grain-salts; Flour should be kept well covered in a dry place,and should 
contain no living organisms nor any adulterants. Corn meal should also _ 
be dry and powdery,not granular, Bread is practically made of flour,wa- 
ter and salt,though milk,sugar,etc.may be added to improve the taste. 
As flour and water alone make a tough and indigestible mass,bread is 
leavened to make it easier for mastication and digestion.,We obtain this 
result by the use of yeast,baking powders om aeration. Yeast at the pro- 
per temperature converts starch or sugar into aicoho. and 005, the, latter” 
in escaping fills the dough with many holes and makes it light,the bubs 
bles being kept from collapsing by the tenacity of the dough till the 
heat has fixed them. As the heat dissipates the alcohol and von pesides 
checking the fermentative process,from 10 to 12% of the weight of flour 
used is-lost.Moreover,if the fermentation goes beyond a certain point, 
lactic and acetic acids are formed and the bread becomes'tsour',.For thes> 
reasons,it has been advised that the yeast method be discarded and the 
leavening be done by means of baking powders.¥from these COo is evolved 
upon the application of heat and moistureand the bread is made light by. 
the gas as when yeast is usod,. These pewders consist of a mixture of so- 
cium bicarbonate with an acid salt like acid potassium tartrate,or simp- 
ly of amnonium carbonate,together with a small amount. of starch to keep 
them aby and prevent loss of strength, They should contain no alum or 
other adulterants,Alum unites with the phosphatespreventing their digos 
tion and absorption by rendering them insoluble. Bread may be. leavened 
on a large scale by forcing COo under pressure into the dough,or by mix- 
ing the flour with water saturated with the gas:the water should be very 
cold,so as to retain as much gas as possible. Good bread should be light 
white,sweet ,filled with cavities,and with a crust easily. broken and e~ 
qual to about a quarter of the loaf, As considerable of the starch has . 
been converted into dextrine in the crust,it is more casily digested 
than other parts of the loaf, Bread only necds a little more elbumen_and 
fat to make it a perfect foods | 
The vegetables in common use are valuable articles. of food,in that 
tices give us the bulk of our carbo-hydrates.and furnish an agreeable. var- 
lety day after day. In their fresh state they. contain cénsiderable water 
from 75 to 90 or 95%,the residue being mainly catbo-hydrates, The legu- 
mMinous group,embracing peas,beans,etc,,is an exception to this,as the 
Beeds of these plants contain mich proteid matter,about 24%,aboul, 49% of 
and but little water. The proteia here is vegetable casein; that 

of the cereals,principally gluten, Green peas and beans 2re much more 
digestible than dry ones,and the latter should always be well soaked and 

ed in soft waters All vegetables should bs. cooked s0 as to retain 

e salts, or else the water in which: -they are cooked and which contains 
eke salts should be used in making soup. or broth and this served with 
_ them; This is especially necessary with potatoes and sweet potatoes, as 
their salts have much to do with thelr digestibility It is for this reas 
on that.a roasted potato is always petter ghan a potted one; 
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Williams has even suggested that one ressui wny gout is so prevalent 
in England is because they there habitually eat boiled vegetables and. 
throw away the water in which they are cooked.The salts not only help to. 
digest the starches,but furnish bases to unite with and render soluble 
the irritating acids thet produce the gouty swmptons. 

Potatoes contain much starch,but little vroteids and fat,ana so neea 
the latter added to the meal.On account of their cheapness and ease of 
growth and storage they make a good food-stuff for the poor man, Beets 
contain much sugar and are nutritious,pleasant and digestible.For the 
same reason parsnips,carrots,etc.,are good foodstuffs, Cabbage,cress, 
spinach and other greens are especially valuable for the organic salts 
they contain and as relishes,but shoul@ be well cooked, Celery and let- 
tuce act as nerve sedatives, Asparagus acts as a diuretic and is thought 
to be of especial benefit to the kidneys. Fruits are especially valuable 
on account of their flavor,acceptability to the palate and benefit to dir 
gestion,and for their laxative action.Ripe fruits may be eaten freely, 
but preferably in the morning.Fresh fruits are better than those canned 
or dried,but ali should be used throughout the year. Nuts are nutritious 
on account of their fat,but are hard to digest. The prepared starches,as 
arrow-root,sago,tapioca,etc.,are very digestible and useful in the prep-— 
aration of. food. for .the sick, 


Proteids? Carbo--hydrates: Fats: Salts. 
Digestion:- Hydration, Hydration, Emilsification, Solution, 
After ab- Dehydration. Dehydration, Oxidation, Chemical com= 
sorption: een bination, 
Purpose :’-— Tissue-repair. Tissue-formation; Body~saltss 
{Fuel-food.) then Fuel-food, | 
ExXcessi- Excreted as Stored as fat.Unabsorbed}3 ex- . Excreteds 
Urea & Uric A. ereted unchanged, , 
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LECTURE XXIII. 

STLAULANTS. The stimulants with which we are most concerned in daily 
practice,excluding drugs,are of three classes,nitrogenized animal stim- 
ulants,as becfi-tea,nitrogenized vegetable stimulants,as tea and coffee, 
and alcohol. Ail these are,as Fothergil! calls them, "force liberators, 7 
though alcohol inay aoslktimesn act the part of a “force producer? But the. 
essential function is to liberate force without giving anything to renew. 
or replace what they have set free, Beef-tea,for example,constantly stim 
ulates the vital and nervous functions to greater action,and for this 
action. either tissue or food must be oxidized to produce the necessary 
energy.Put becf-tea gives no food itself,and unless food be supplied in 
addition to it the body tissues themselves must be consumed, To give 
beef-tea alone to the sick,whose tissues we are trying to build up rath- 
er than. tear cown,must. consequently be,in the end,disastrous, This is of. 
peef-tea as ordinarily made,not the twhole beef-teat,the reeipe of which 
has been given, The ordinary beef-tea contains. the aaite of the meat and 
the extractives,like kreatin and kreatinine,but no aibumentthe salts, 
(phosphates) do help the nerves and the extractives have their value as 
stimulants;but these latter are waste products of the body,used up in 
in the wear and tear of life,and one of the intermediate steps between 
living and active tissue and the final excretory products,urea and uric 
acid. They are of use to liberate foree in sudden emergencies,to tide 
the system over important crises,to whip up a flagging digestion so that 
it may accept food to repair waste and furnish fuel;but care must be had 
that such food is always supplied along with or during the stimulation 
produced by the agents in question. In sickness or disorders of assimil- 
ation soluble carbo—hydrates are demanded even more than the albumen,as 


they furnish fuel,and consequent heat and force to earry on vital pro- 
gesseszand you will find that these in some form or other will generally 


© well received and retained by the patient. 
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We must not depend on stimularts-elone to the exebusion of.other food,: 
must not continuc their use any longer than ‘ss nesesasnry to obtain our 
object,and must not over-stimilate or carry the action so far that the 
body is left weaker and poorer in force after stimulation than befores 
The active principles of our nitrogenized vegetable stimulants resemble 
very closely not only the meat extractives,(kreatin and kreatinine, )in 
chemical composition,but also those drugs,like strychnine, that we use 
in medicine as tonics and cerebro-spinal stimulants, As beverages,tea, 
coffee and cocoa supply fluid for the system and that stimulation of the 
assimilation that gives the sense of comfort after their use; But these 
can be abused just as much as beef-tea or alcohol,;and ‘tea-drunkards'tare 
not uncommon in our hospitals; The tea-cup is not always one that'cheers 
but does not inebriate'. Note that among ali nervous,energetic people 4. 
the use of some of these stimulant beverages is common;and that with us 
‘total abstainers' seem instinctively to take to tea or coffee, 
Women especially who drink much tea are apt to be nervous and dyspeptic, 
to have the'tea-drinker's heart!and to have headaches and neuralgias. 
They depend upon tea to take the place of food,and soon use up what lit- 
tle force they have without replenishing with new fuel-food; The caf#¥ 
feine of coffee increases heart action and may be used to advantage in 
cardiac debility,but coffee should be taken in moderation where cardiac 
action is already too vigorous. Vogel has advised the use of strong cof- 
fee with cream as a tonic and food in debility accompanying the acute 
diseases of children, 

Alcohol; Liebig says*Alcohol stands only second to fat as a respira- 
tory material*but adds that"the same effect could be produced in the 
bocy by means of saccharine and farinaceous articles of food at one- 
foutth or one-fifth the cost* Fothergill also holds"that the chief por= 
tion of the alcohol injected undergoes consumption in the body'but in- 
Sists that"the cuestion oftalcohol as a food'can never be sepabrated or 
divorced from that of*alcohol as a stimulanti!as a force-liberator.Again, 
Liebig wrote that"the use of spirits is not the cause but the effect of 
poverty;sit is the exception to the rule when the well-fed man becomes a 
spirit-drinker.,On the other hand,when the laborer earns by his work less 
than is required to provide’the amount of food which is indispensable in 
order to restore fully his working power,an unyiclding,inexorahle law or 
necessity compels him to have recourse to spirits.He must work;but in 
consequence of insufficient food,a certain portion of his working power 
is daily wasting.Spirits by their action on the nerves,enable him to 
make up the deficient power at the expense of his body;to consume to-day 
that quantity which naturally ought to have been employed a day later." 
This may also be the case where there is an abundance of food,but where 
it is improperly chosen for the needs of the individual or ruined in the 
preparation by bad cookerys The principles of the scientific and econom- 
ical selection of food and its preparation may thus become a means of | 
preventing those diseases that depend on or are aggravated by insuffici-~ 
ent or improper food,and consequent alcoholic excesses. The effect of 
alcohol upon the weak and savage races is much more marked and disast- 
rous than upon the civilized and strong;so it harms the health of the 
underfed and overworked mich more than it does that of the well-fed man 
of means and leisuresand women and children more than adult men, This lat 
ter point is to be remembered in practice. Remember also that while al- 
cohol is partially a respiratory stimulant,it is a force-liberator and 
consumes the body-store,and unless given with other readily oxidizable 
food,you run the risk of putting your patient"in a grave never dug by 
Naturevespecially where there is danger of the patient sinking from ex- 
haustion, But it is just in these cases when given with other food that 
we find alcohol a most valuable therapeutic agent, Give with it foods 
that produce heat and force,some form of the soluble carbo-hydrates,as 
taltose,;malt extracts,milk,milk whey or even soluble sugare 


Where the assimilative powers are weak it may be advantagcous or no= | 
cessary to partially or wholly predigest these foods. But above all re— 
member to replace what alcohol takes from the body stere or'physiologi- 
cal bankruptcy'will ensues Also,that though alcohol may be a food,in a 
sense,it is a very costly one,and that intoxication would occur long be- 
fere a man could get the equivalent of a full meal. Practically,in sick- 
ness alcohol ig to be used to sustain the powers,to meet emergencies,to 
Lift the patient over obstructions in the road to healthjand such use 
requires a thorough knowledge of its action coupled with the highest 
judgment; In malt liquors there is considerable maltose left unchanged, 
thus giving with the alcohol a soluble carbo-hydrate of the highest val- 
ues;and these may often be used with benefit as tonics,especially where 
convalescence is prolongeds FOthergill gives two first class rules for 
the use of alcohol by the healthy:-Never have alcohol in the brain wher | 
it.has work to do. A little alcohol betwixt a man and past trouble is 
permissible;but it is not well to put a little alcohol in front of a 
coming trouble!!! Murchison,in his work on Fevers,lays down these rules 
for practice which it would be well for all to adopt:-—"What then are the. 
eonditicons of the animal economy in which aleohol may be of pesitive usei 
That there are such conditions I believe cannot be denied by any one who 
has honestly studied the subject$but they are not the conditions of per- 
fect health. It is especially when the circulation is weak or sluggisn, 
that a daily allowance of alcohol may do good.Thus:-1. Alcohol is useful 
in the course of most acute diseases,when the organs of circulation be~ 
gin to fail,as they are apt to do, A moderate quantity usually suffices, 
The large quantity still sometimes administered may do harm by inducing 
cengestion of internal organs, 2. In convalescence from acute diseases, 
or from other weakening ailments,when the circulation remains feeble and 
the temperature is often sub-normal,alcohol is useful in promoting the 
eirculation and assisting the digestion, 3. Im persons of advanced life 
the circulation is also often feeble,and a moderate allowance of alcehol 
often appears to be beneficial. All other conditions of the system mark- 
ed by weakness of thé muscular wall of the heart,whether permanent or 
transicnt,are usually benefitted by alcohol.""Alcohol is a good servant 
but a bad master." King Chambers says:-Let alcohol be taken never as a. 
stimulant or preparative for work,but as a defence against injury done 
by work,whether of mind or body.For example,it is best taken with the 
evening meal,or after toil, Let the increase in the desire for and powsr 
cf digesting fodd be the guide and limit to the consumption of all alce— 
holic liquidss Let the forms be such as contain the least proportion of 
fusel oil, Let all with an hereditary tendency to hysteria or other 
functional diseases of the nervous system,fefrain from its use altogeth- 
er,even though &s yet in good health." 
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